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N the whole field of truck operation there 

is no more drastic demand upon power, 

efficiency and endurance than in hauling 

crushed stone, sand, brick, cement, lumber, 
structural steel and machinery. 

Tons of material are literally dumped into 
the trucks from buckets, chutes or derricks. 
These loads are carried over torn-up ground, 
into and out of excavations, to places where 
the trucks must break their own path. Ma- 
terials must be kept moving. Deliveries 
are vital. Trucks work day and night. 

For years White Trucks have had a pre- 
dominant position in this field. They are 
the mainstay of contractors, of road and 
bridge builders, of dealers in lumber and 
building supplies. 


FIRST im Construction Hauling 


They not only stand up and keep going 
day in and day out, year after year; they 
pay dividends long after the investment is 
written off the books. White Trucks are 
distinctly a balance sheet proposition; their 
earning power is sustained. 

White Trucks are used by contractors in 
156 cities. They are used by 431 lumber 
dealers; by 218 dealers in building supplies 
and by 224 miscellaneous concerns in the 
building and contracting field; 365 states, 
counties and municipalities use White 
Trucks on road construction and mainte- 
nance work. 

These owners know from their cost records 
that White Trucks not only do the most 
work, but they do it for the east money. 


THE WHITE COMPANY, Cleveland 


WHITE TRUCKS 
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ERE it is— posing for its picture. No clang- 
ing bells or shrieking sirens. No red lined 
coats. Nothing spectacular. 

Just a few skilled workmen— yet these men save 
the ladder and the engine crews many a trip by 
making roofs fire-safe with Asbestos. For the 
time to put out fires is before they start. And 
there is no better way to prevent roof communi- 
cated fires than by covering roofs with Asbestos. 

Moreover, it is not only through fire protection 
that Asbestos makes roofs safe, but also through 
weatherproof durability. In fact, Asbestos seems 
ordained by nature to be a roofing material. This 
wonderful fibrous mineral is not only absolutely 
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fire-proof, but in roofing form it is immune to the 
disintegrating effects of sun, snow, hail, ice, rain, 
smoke and acid fumes. 

On the big flat roofs of industrial plants and 
other buildings you will find Johns-Manville 
roofers applying permanent fire prevention with 
Johns-Manville Asbestos Roofing.* 

And on thousands of smaller buildings the 
owners themselves, or their employees, are doing 
the same. For the many different types of Johns- 
Manville Asbestos Roofing give everyone the 
opportunity to protect what is ordinarily the most 
defenseless part of his building—the roof—with 
one of these roofings. 


H. W. JOHNS-MANVILLE CO., New York City 
10 Factories— Branches in 64 Large Cities 
For Canada: Canadian Johns-Manville Co., Ltd., Toronto 


* In sixty-three cities throughout the United States and Canada there are jJohns- 
Manville Branches, which have crews of expert roofers constantly employed in laying 


TE CO Johns-Manville Asbestos Roofing on large roof areas. 
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And for the thousand and one types of modern buildings— including dwellings 
Johns-Manville Asbestos Ready Roofings and Shingles are handled by dealers and 


dealer-contractors everywhere 


Asbestos Roll Roofing, Johns-Manville Standard and 
Colorblende Asbestos Shingles, Johns-Manville Ashest 
Ready Roofing, Johns-Manvwille Corrugated Asbest 
Roofing, Johns-Manville Built-Up Asbestos Roofings 

Johns-Manville Asbestos Roofings are approved 
the Underwriters’ Laboratories, Im 


All Johns-Manville Asbestos Roofing is backed by 


Johns-Manville Service and Responsibility. Through 
our Roofing Registration Service we are able to keep in 
touch with Johns-Manville Roofing in Service. This is 
your assurance that it will give the service claimed for it. 











and its allied products 


INSULATION 
that keeps the heat where it belones 
CEMENTS 
that make boiler walls leab-oroot 
ROOFINGS 
that cut down fire risks 
PACKINGS 
that save power waste 
LININGS 
that make brakes safe 
FIRE 
PREVENTION 
PRODUCTS 
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What makes engineering authority 


ISIT the busy freight 

\ receiving platform of 

any railroad. Of the 

score Or more motor trucks 

loading, there will be half a 

dozen assorted sizes doing 
practically the same work. 


Why so many sizes for the 
same job? Which size is right? 
Who sxid so? 


* * * 


The business man can se- 
lect his motor trucks either 
of two ways. He can trust to 
rule of thumb ‘‘commercial 
practice.”’ Taking it for 
granted that the truck is right 
—that its parts are what they 
ought to be—and that his 
‘“‘saving’’ in first cost is a gen- 
uine economy. 


Or he can go straight to the 
truck vouched for by engi- 
neering authority. Designed 
for the work it has todo. Each 
part designed in relation to 
every other part—and built 
under rigid supervision. Sure 


saving in cost of transpor- 
tation. 


In all industrial America 
there is no higher example of 
engineering carried inten- 
sively into a product than 
the Packard Truck. 


The 44 definite factors of 
superiority in the Packard 
Truck are the direct out- 
come of Packard intensive 
engineering. 








Each size of Pack- 
ard Truck designed 
for a specific trans- 
portation need. 


Each size designed 
@s a unit around its 
engine as a basis. 





Rear -end, clutch, 
gears—each size the 
proper design for its 
Own engine. 


Packard unity of 
design overcoming 
that common diffi- 
culty—an engine too 
big for the rear-end, 
or driving mechan- 
ism too heavy for the 
engine. 


| One reason why 
we Packard Trucks han- 
an dle greater loads eco- 
nomically per hun- 
dred pounds of truck. 




















The design of the Truck — 
and of its parts. The selec- 
tion of material. The new 
and advanced processes de- 
veloped. Special machine 
equipment invented. 


Packard standards in the 
finished truck ensured by 
holding one inspector respon- 
sible for the work of each 
twenty men throughout the 
Packard plant. 


All leading up to the un- 
equalled strength of the Pack- 
ard truck parts and the high 
performance of the Packard 
Truck. 


Packard engineering puts 
economy on the road ahead of 
cheapening production in the 
factory. 


Low transportation costs 
shown by Packard Trucks — 
dependable performance—long 
life—all matters of record. 


Records and the ‘‘44 fac- 
tors’’ available to business 
men at local Packard head- 
quarters. 


“‘Ask the Man Who Owns One’’ 


PACKARD MOTOR CAR COMPANY, Detroit 
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THE WEEKLY J OURNAL OF PRACTICAL INF 'ORMATION : 


VOLUME CXXIIlL. 
NUMBER 10 


Dutch Cooling Towers of Concrete 
JHERE the electrical generating station is with- 
\ out an adequate supply of natural fresh cooling 
waiter, cooling 
station 
ation of 
economical 


towers, playing the same part in the 
that the radiator plays in the oper- 
the automobile, are an essential. So vital to 
operation is successful cooling that a 
Dutch authority, writing in The Electrician (London) 
estimates that for every degree Fahrenheit drop in 
the temperature of the water ejected from the towers 
into the cooling system of the plant, steam consump- 
tion is reduced by one-third of one per cent. This 
makes it clear that the initial cost of cooling towers 


economy 


is a matter of small moment, since the attainment of towers the best 
high efficiency means a 


NE W Y ORK, 
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As it was not possible to make the stream lines of 
air equal in length, uniformity in the conditions of 
the heated moist air over the whole surface of the 
cooling-stack was obtained by increasing the density 
of the spray from the center to the periphery. The 
radially placed gutters are slightly inclined, and the 
pitch of the spray nozzles is made smaller at the outer 
rings than at the middle rings. 

The maximum cooling capacity 
adjusting carefully the 


is acquired only by 
dispersion of the sprinklers. 
Some inequality is unavoidable in heavy gales. But 
in this respect the cooling tower of circular section 
behaved well enough, and it was found that with large 
results were obtained when the radial 





that any cost likely to 
be incurred in construc- 
tion will be regained 
through operating econ- 
omies well within the 
life of the towers. 

tut notwithstanding 
long experience there is 


still a great difference 
in the efficiency of ex- 
isting cooling towers, 


guarantees 
given by the builders 
are often not attained 
and are sometimes un- 
attainable for physical 
reasons. A thorough 
investigation into the 
performance of a 
ing tower is instructive, 
for faults are often de- 
tected, and in many 
cases improvements can 
be suggested. As _ the 
conservation of coal 
of the utmost impor- 
tance, in these days at- | 
tention may well be 
given to this subject. 
Our drawing 
the cooling towers at 
the central station of 
the Dutch State Collier- 


and the 


cool- 





is 


shows 


ies at Heerlen. Their 
construction and inter- 
nal arrangement were 


the result of investiga- 
tions made with several 
cooling towers of first 
class firms. The wooden 
laths are not drawn to 
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water level rises with the square ef the discharge 
through the nozzles the cooling tower can only be 


overloaded 25 per cent before the gutters overflow 
The maximum capacity of the tower represented | 
about 700,000 gallons per hour. It is quite possibl 
to overcharge a cooling tower much more than this, 
but the overflowing of the gutters is very bad for 
the efficiency. 

As wooden cooling towers have a lifetime of only 15 
years, and even in this space of time require man 
repairs, and as the initial costs and the expenditure 


on the upkeep of steel towers are 
material appropriate for 
concrete. The cooling towers represented in the 


prohibitive, the only 
cooling 


towers is reinforced 


illus 


fration are constructed 





| \ TAG 


WAVATLAW. 


(ame = bend Th 
P bb NW) 7 








scale, because their 
smallness would make 
them difficult to dis- 
cern. This design of 


tower is an attempt to 
balance resistance to air 
flow and maximum cooling surface. The sketch shows 
how by a suitable arrangement of the lath the air 
passages were made as free as possible. The dry and 
wet bulb thermometers show that the air emerges 
almost saturated and sufficiently heated to cause a good 
draught. Many other cooling towers give too much 
resistance. The saturation with water-vapor and the 
heating of the air not immediately in touch with 
the falling water, are caused by diffusion and by the 
whirling of the air. The splashing water and the 
Passages through the laths make it an easy matter to 
moisten and heat the air throughout. But it is very 
difficult to get an almost even temperature of the air 
on any spot above the timber hurdles. 


" 

m the principle of an 
eggshell. Instead of sup 
porting the dead weight 
and providing for re 
sistance acguinst the 


pressure ‘ the wind 


DY WeadnS of separate 
supports on the 


or the 


cutside 
inside of the 
walls, ol by beams, 
buttresses or other rein- 
forcements, the wall is 


of double curvature, 


which withstands the 
pressure of the wind 
and supports the dead 
weight by itself. rhe 
reinforcing rods are 
placed according to the 
straight describing lines 


of the hyperboloid 
and therefore 
bending. 


require ne 
The con 
struction although built 
with a minimum of 
material is of 
pected rigidity 
strength, and 
hardiy expensive 
than a wooden tower of 
about the same 
pal dimensions 


New Plant Foods 

l URING a recent 
meeting of editors 

of agricultural journais, 


held in Washington, the 
Department of Ag 


unex 
and 

therefore 

more 


princi 





ieul 
ture placed on 
tion specimens <« 
plants which 


partment has introduced 


into this 





country and 





The latest cooling towers of concrete, showing" one tower under construction and 


reveal the interior structure, and another completed 


screens, which as first designed divided the tower into 
sections, were removed. A cooling tower requires fre- 
quent and regular supervision. This must be effected 
by means of the dry and wet bulb thermometer. A 
water softener of ample dimensions must be installed 
when only hard water is available, and the collecting 
tank must be emptied and the water renewed at least 
once a year. The lath work of many cooling towers 
has collapsed through becoming covered with deposit. 

A cooling tower is an hydraulic apparatus, and there- 
fore it cannot be much overloaded. The cooling towers 
described in this article are each rated 6,000 kw., or 
550,000 gallons per hour. The gutters are normally 
filled to about two-thirds of their depth, and as the 


partly broken away to 


which have now 


from ithe 


passed 
experimental 


stage of culture te a 


permanent position among American crops. The fruits 
and vegetables exhibited, all of them grown in the 
United States at Government stations, included cassava 
root, dasheen tubers, udo shoots, passion fruit, white 
sapote fruit, chayotes, and a number of highly colored 
and extremely fragrant varieties of mango. A ma 


jority of these plants can be grown only in the South, 


but should make their way into nerthern and western 
markets. The department states that the ude, a celery 
like shoot from Japan, is now grown successfully as 


far north as Nova Scotia. It is a salad vegetable, 
quite novel in taste and texture to Americans rhe 
Department's activities in extending the range of crops 
must in the long run be of extreme value, 
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How Many Miles to the Gallon? 


rthi line situation that exists today, 

re hart oo much to ask that every 

‘ ‘ rhe r his own sake then for 

that « ers, take al! easonuble precautions to 
bring his gusoline nileuwe iy to par, or even a little 

, pat lhe é ‘ he operating economy as 
it f? s the pocket-book of the ndividual owner in 
0 rt . ‘ | hardly worth striving for 
Ki u ‘ 1 this isthe effect on the general 

tuatie it se s hoe remote cry to the day of 
x ol ‘ ifientil . yhen euch cur-owner may be told 
! hie ( 1 so much gus end no more—that 
aay i tre iy found temporary place in the Cali 
fornin calenda Alike as a matter of valuable pra 
ties ! possible da f rationing, and as a 
trie stponmtt hat d everybody ought to 
seek the ummit of gasoline mileage for his car. 

With disfiguring this page with unprovable as 
urn ‘ ad art irithmetic, t cun be caleulated on 
in ft reus le basis that if every driver in- 
I hil leuue ry it mere ten per cent, there 
wou ( guscline suved to run about two 
thirds ars throughout the year. Twenty 
five or f r even a hundred gallons unnecessarily 
rurned e course of a year by the individual driver 
s 1 evil to make or break anybody, even at forty 
or fifty ce gullon; but gas enough for two-thirds 
of million cars might well make or break the auto 
mobiling con unity That the good performance cuts 
the gasoline bill is immaterial—what we are driving 
at is to cut the demand for gasoline. There are many 
ways which intelligent operation can do this. The 
thing is lergely in the @ands of the man who handles 
the throttle and the pedals. Most motors carry an 
unnecessary load somewhere Brakes that drag, as 


being hot after the car is allowed to 


motor so stiff that it 


shown by the 


coast to a standstill; a will not 


ock freely when cranked by hand with a close throt 


tle undue friction in the running gear as shown hy 


un car that hard to push—all these things consume 
power, and have been known to raise gasoline con 
sumption nearly one hundred per cent, 

Then there is scope for much care in keeping the 


motor in good operating condition. Leaks pst the 


piston or leaky valves allow a respectable fraction of 
the power to escape.. A cylinder that does not fire 
wastes one-twelfth of the gas in a twelve; it wastes 


one<juarter of the gas in a four. Loose joints in 
the complicated series of connections that lead from 
he piston to the rear wheels do not waste power In 
such large blocks, but they waste it, be sure of that 


Carburetor adfustment is something of which many 


drivers know next to nothing It is true that an over- 


h mixture gives better acceleration, but at a ruin- 


ous price, not merely in the direct consumption of fuel 


wut indfreetly through the deteriorating effect on the 


engine It is unfortunate that a rich mixture must 
be used for starting and until the motor warms up; 
but do me make the carburetor adjustment perma 
nently rich to take eare of this. You are given a car- 
heretor dash control to cover this very ground; use it. 
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economical adjustment of the needle valve 


Make an 


with the engine warm; get the temporary rich mixture 


with the dash control 


Do everything possible to keep the motor warm w hile 


ise Che gasoline of the day will not vaporize into 
n explosive mixture unless the intake manifold is 
hot, and everything that contributes to this condition 


will help fuel econom) 


A final point that escapes many drivers is the effect 
would not be 


the fact 


of unnecessary speed variation We 


nterpreted as advocating reckless driving, but 


s that every time you slow down with the expectation 


of speeding up again you are laying up a debt to the 


laws of motion which you must pay by burning gas 


Acceleration burns up gas, deceleration means failure 


get the most out of the gas you are burning during 


for which it lasts So drive at a uniform 


he period 


peed, so far as 


Wanted—A Proverb 


our publication of the details of the Michel- 


fensible 


INCE 


son-Morley experiment, we have had a number o 


communications from our readers, asserting in 


nore or less positive terms that this experiment proves 


The argument runs about like this: 
return 


nothing 


Suppose a swimmer or a rower make a trip 


upstream and down, contending with the current as he 


goes vp and getting its benefit when he comes down 


Obviously, says the self-appeinted critic, since the two 


legs of are equal, he derives exactly as 


the journey 


benefit from the current when he goes with it 


much 
as he suffers handicap from it when he goes against it. 
So the round trip must take exactly the same time as a 
journey of the same length in still water, the argument 
upplying equally in the case where the “swimmer” is a 
the ether stream. 


wave of light in 


It seems extraordinary that so many people able to 
take an interest in the Michelson-Morley experiment and 
ignorant of the funda- 
We had at first doubted 


this 


the Einstein theories should be 
mental principle here involved. 
this subject worthy of discussion on 


that was a 


page, but the extent of the misapprehension hus resolved 
this doubt. So let us look at a numerical example. 

A man can row in still water at four miles per hour 
He rows twelve miles upstream and back, in a current 
of two miles per hour. At a net speed of two miles per 
hour he arrives.at his turning point in six hours. At 
a net speed of six miles per hour he makes the down- 
two hours. time for the 


stream leg in The elapsed 


journey is eight hours; in still water he would row the 
twenty-four miles in six hours. 

If we were to attempt an explanation of this result in 
words we should say that by virtue of the very fact that 
prolongs the 
virtue of the 


it does delay him, the adverse current 


time during which it operates; while by 
very fact that it accelerates his progress, the favoring 
current shortens its venue. The careless observer real- 
izes that distances are equal between the two legs of 
the journey, and assumes that times are equal. 

with and directly 


ether or what 


If the journey be made directly 


the stream of water or not, re- 


against 
tardation is effected to its fullest extent. If the course 
be a diagonal one, retardation is felt to an extent meas- 
urable as a and 


component, depending for its exact 


value upon the exact angle of the path. Felt, however, 
it must always be. 

The primary purpose of this editorial, of course, is 
not to correct this misunderstanding—greatly as it may 
call for correction, Those who have been in ignorance 
of the phenomenon just demonstrated necessarily lack 
any knowledge of algebra, since we are acquainted with 
no text in the elements of that subject which does not 
confain problems revolving about swimmers and rowers, 
or in late years aviators flying with and against the 
wind—problems which involve this principle and which 
cannot be solved without its application. 

With the man who asks us to explain the Michelson- 
Morley experiment to him, because so far as he can see 
it is incapable of giving a positive result under any 
conditions, we have all the patience which his desire 
We should think he might 
improvise a numerical case that would enlighten him, 


for enlightenment demands. 


but if he can’t or won't we are quite ready to do it for 
him. But with the man who from the depths of his 
ignorance calmly informs us that the Michelson-Morley 
experiment is foolish, that the eminent scientists who 
those who have repeated it after 


originated it and 
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them and those who have used it as the basis of their 
theories and their teachings are simple-minded—that 
the whole world of science is chasing a shadow 
this feel the 
proverb about fools and angels. 


well, 


when happens we inadequacy of the 
Will not someone present us with a brand new pearl 


of wisdom to cover this ground? 


The Psychology of the “Rider” 
T a which we shall not try 
the development of 


point to localize in 


our governmental pro- 

cedure, the astute gentlemen whom we are in 
the habit of sending to represent us in the legislative 
halls made a scientific discovery of great importance— 
to them. Reduced to its simplest terms, this is it: If 
have a 
predatory or in 


you piece of legislation which you know is 


vicious or questionable to 
the extent that its passage on its merits seems difficult, 
hook it on to some general bill of importance in the 
“rider.” It will then in all probability 
come through with flying colors. 

That the general bill thus utilized has nothing to do 
with the subject of the rider is understood. That the 
through legislation which 
shrinks from scrutiny is reprehensible will not be ques- 
That this practice is on the wane we think 
will be admitted, in spite of recent riders which have 


any way 


form of a 


practice of thus jamming 


tioned. 


attracted wide attention. But in any event, our in- 
terest here is with another point. 
It would seem a reflection upon legislative intelli- 


vence to assert baidly that a measure which could not 
pass on its merits could be passed if tucked away in 
the bowels of the general appropriation bill. Yet ex- 
perience has shown this to be a fact. Why? 
Doubtless the reason is a complex of numerous legis- 
lative emotions and desires. 
will be 
which is 


In the first place, there 
vote for the 
thus disguised, but who 
will stand for it. 
and experience justifies them in this, that their vote on 
the general bill will not stand as a specific record of 


members who want to meusure 
that 


These men feel, 


are not sure 


their constituents 


their attitude on the question of the rider, a record 
which may rise to harass them during the period im- 
after the first 
To an extent this is a reflection 


mediately preceding the first Tuesday 
Monday in November. 


upon their constituents; to this extent their constit- 
uents have earned such a reflection. But the constitu- 
ent may be excused if he takes the attitude which 


probably accounts for the greatest number of votes in 
the legislative body itself. 

There is always a good number of members who 
have steered a general bill through the perils of com- 
mittee and floor. Their efforts are not centered during 
this struggle in keeping the bill intact or free of extra- 
neous matter—they are well pleased if they can pre- 
serve enough of its original form to be recognizable. 
And when it finally sees the light of the open house 
und comes to vote, they and many others swallow the 
rider, fearing that if they did not do this the main 
bill might not fare so well in its essential features 


on going through the mill a second time. Few legis- 


lators indeed will sacrifice what they want for 
something that they don’t want; and on the whole 


the constituency is of the same mind. 

We must not forget, either, that the support of a 
rider comes always from those who are actively and 
materially interested in its passage; while the oppo- 
sition usually is a matter of principle, and far less 
vigorously prosecuted. Then on a close line-up over 
the big bill, the votes of the supporters of two or three 
riders might make all the difference between passage 
and rejection. 

The committee system affords another reason for in- 
troducing legislation in the form of a rider. The com- 
mittee to which a general bill goes may have the neces- 
sary majority to report the rider, where the commit- 


tee to which the minor measure would go if intro- 
duced as a separate bill lacks that majority. And if 


the rider is really vicious but looks innocent on the 
surface, it is less likely at the hands of the busy 
general committee to get a thorough discussion that 
will expose it. So when we have considered all the 
possibilities, it turns out not to be at all surprising 
that riders succeed where special bills fail; and the 
fact that today riders get more and more pitiless pub- 
licity, that more and more often they fail, is really an 
indication of considerable advance. 
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Electricity 


Our Radio Stations are steadily growing in number. 
According to The Wireless Age, the Government shore 
radio stations number 135 of which 88 are in conti- 
nental United States, 20 in Alaska, 19 in the Philip- 
pines, 3 in the Canal Zone, 2 in Hawaii, and one each 
in Porto Rico, Guam and Samoa. The Government ship 
stations total 470. 


Wireless Research in India.—Upon completion of 
the research work, which is being done in India by 
a staff of scientists in order to find means of overcom- 
ing the meteorological obstacles which interfere with 
the proper working of wireless telegraphy in India 
during certain seasons of the year, there will be a 
great extension of the wireless system in that country. 

Combined Ceiling and Reading Light.—<An orna- 
mental lighting fixture with a center light that may 
be pulled down close to a table for use as a reading 
lamp has been developed by a Western concern, Or- 
dinarily the fixture has the appearance of the common 
four-light fixture, but the center lamp has a flexible 
cord wound on a reel in the fixture which unwinds 
when the lamp is pulled down. 


The Use of Induction Motors.—The fusing of an 
alternating current motor should be determined by the 
normal running current, and should be regulated by 
the starting fuse, if such fuse does not exceed the 
normal running current by a certain specified amount, 
this value to be somewhat below the maximum cur- 
rent at which such motor may operate for an indefinite 
time; and it is also regulated by overload releases, 
and by time-limit circuit-breakers. The wiring and 
the fusing are separate problems. 


Night Landing by Means of Radio.—Wireless calls 
for aid sent out by a Government mail plane which 
faced a descent in the dark, enabled the plane to 
make a safe landing, according to Wireless Age. De- 
layed an hour by a wind storm on the last lap of a 
journey from New York to Chicago, the radio oper- 
ator on the plane sent out calls while approaching 
Chicago to light the landing field and prepare for the 
machine’s descent. The message was picked up by 
the wireless operator at Great Lakes Naval Training 
Station and on several amateur wireless outfits and 
relayed to the landing field by telephone. The plane, 
which carried three passengers and 1,200 pounds of 
mail, landed at eight o'clock. 


High Speed Wireless.—Manual operation is doomed 
as far as long-distance radio traffic is concerned. The 
ever-increasing cost of high-powered stations makes it 
necessary to handle a far greater volume of traffic 
than can be handled by the usual method. Thus some 
of the present transatlantic stations are operating at 
50 words to 100 words per minute by means of auto- 
matic transmitters and receivers. In England experi- 
ments have been going on for some time with automatic 
transmitters capable of a normal speed of 450 words 
per minute, and even 1,000 words per minute during 
demonstrations. The recording is effected by means 
of a special electro-chemical apparatus. This apparatus 
consists of a specially prepared paper drawn between 
a roller and a marking pointer. The arrival of a signal 
causes a current to pass through the paper, producing 
discoloration. 


Elimination of Insulator Failures.—In a recent 
issue of Electrical World, Mr. E. J. Kallevang describes 
methods of detecting faulty insulators, and notes the 
fact that insulators that have been stored several years 
are found to have deteriorated. This deterioration may 
be dne to mechanical stresses or to the electrical test 
that has been applied at the works. It is observed that 
insulators near railway tracks break down readily. 
This is supposed to be due to sulfur fumes, which may 
attack the cement and promote crystallization. It is 
also suggested that in such cases the insulators may 
reach higher temperatures due to their blackened sur- 
faces. Methods of testing by the oscillator or by the 
megger are described. It is believed that the higher 
percentage of failures in the top unit in suspension 
Strings is due to the fact that it is subject to more 
abrupt changes in temperature. Trees which are near 
the line, or overhang it, are a frequent source of 
damage. 
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The International Research Council.—A report 
of the proceedings of the first meeting of the Interna- 
tional Research Council, held in Brussels in July, 
1919, has been edited by the secretary, Sir Arthur 
Schuster, and published in London by Messrs. Harri- 
son & Sons. 


Thefts of Platinum.—It is said that organized thefts 
of platinum are taking place throughout the United 
States. The matter has become so serious that, at the 
suggestion of Dr. W. F. Hillebrand, the American 
Chemical Society has appointed a committee to con- 
sider whether legislation may not be recommended 
to Congress with a view to dealing with the situation. 


The Norwegian Geophysical Commission.—A new 
body known as the Geofysiske Kommission represents 
a union of Norwegian institutions and explorers in the 
domain of hydrography, terrestrial magnetism and the 
study of the aurora borealis. With the aid of funds 
granted by the Norwegian Government the commission 
has begun publishing a series of memoirs, Geofysishke 
Publikationer, in English, French and German. 


Recent Surveys in Spitsbergen.—A_ systematic 
survey of Spitsbergen has been carried out annually 
by the Norwegians since 1906. During the year 1919 
a party of surveyors, hydrographers and geologists, 
headed by Adolf Hoel, mapped a total area of about 
520 square miles, and made hydrographic surveys over 
an area of about 1,620 square miles. A chart recently 
published by the Norwegian Hydrographic Office, of 
the Arctic Ocean from Norway to Spitsbergen, em- 
bodies the results of the hydrographic surveys of the 
Spitsbergen coasts down to 1918. 


Weather Forecasts by Wireless Telephone.— The 
distribution of weather reports and forecasts by radio- 
telegraphy has made great progress since the war, 
and is no longer intended primarily for the benefit of 
mariners. The wireless telephone also has recently 
been pressed into the service of meteorologists. Ar- 
rangements have now been made so that the weather 
forecast sent out by this method every day at 10 A. M. 
from the Physics Department of the University of Wis- 
consin can be received, with suitable apparatus, any- 
where in southern Wisconsin. A U. S. Weather Bureau 
station is located at the university. 


Anthropology of Polynesia.—Dr. Henry Fairfield 
Osborn has recently called attention to the urgent 
scientific reasons that exist for immediately taking 
up an energetic and systematic study of the anthro- 
pology of Polynesia; one of the undertakings that will, 
it is hoped, be set on foot by the forthcoming confer- 
ence in Honolulu on the problems of the Pacific. Dr. 
Osborn states that the material for such an investiga- 
tion is disappearing with almost incredible rapidity. 
The ravages of influenza during the past two years 
have swept awuy a large part of the members of the 
Polynesian race. The survivors on certain islands con- 
stitute a very small percentage of the original popula 
tion. Researches on the physical anthropology of the 
Hawaiian group have recently been begun as a co- 
operative enterprise of the Bishop Museum of Hono- 
lulu and the American Museum of Natural History 
of New York. 

Fungi That Damage Canvas.—Major W. Brough- 
ton-Alcock of the British Army has made some studies 
on the fungi that cause black and brown spots on can- 
vas tents, awnings, ete., and that bring about a more 
or less rapid destruction of such articles. A note on 
the subject by J. Ramsbottom appears in Nature. The 
investigations were carried out partly in Malta, where, 
it is said, awnings last only about a year. The prin- 
cipal destructive agents in the case of cotton- and flax- 
made canvas were found to be Macrosporium «and 
Stemphylium. The variation in the color of the spots 
is found to be due to the presence of various other 
fungi in association with the genera above mentioned. 
The first signs of fungoid growth appear on the inner 
side of the roof portions of tents and marquees. Often 
within three months pressure on the spots made by 
the fungi leads to perforation, or a strong wind causes 
tearing. Experiments showed that the Willesden 
(cuprammonium) method and cutch treatment pre- 
vented the growth of the fungi. 
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Motor Farming Suits Italy.—lItaly has disposed 
of about all of the 6,500 farm tractors bought from the 
United States in 1917 and of a number purchased lo- 
cally. In the meanwhile Italian farmers have learned 
the benefit of motor cultivation and will naturally 
continue to use these implements in large quantities 
In 11 months of 1919 that country imported 8,114 met 
ric tons of reapers, mowers, tractors and other farm 
machinery. 

British Motor Tax Based on Road Wear.—The new 
taxes which it is contemplated, will be levied on mo 
tor vehicles in the United Kingdom, will be based on 
the amount of road wear, according to a statement of 
the Ministry of Transport. The horse-power will be 
the unit for the calculation of the tax on private 
motor vehicles, their weight the unit for commercin! 
vehicles, and the seating capacity for hackney car 
riages and omnibuses. Motorcycles will be taxed on 
their weight with an added amount fer sidecar or 
trailer. 

A Windshield Compound.—Among recent automo 
bile novelties is a liquid which is easily applied to a 
wet or dry windshield with cloth, sponge or tissue 
paper. The manufacturers claim that ene application 
will keep the glass clear for 12 to 24 hours, through 
the most severe storm of rain or snow—no matter how 
hard the rain, hail or snow beats, it will not stick 
The advantage of this over the more usual methods 
of keeping the shield clear is that one does not have 
to remove one hand from the wheel while driving 
The makers emphasize that the substance is not a 
grease or a soap, but a chemical compound quite dif- 
ferent from either of these classes, 

New German Self-Starter.—A description of a 
German self-starter which is in reality a device for 
filling the firing cylinder with a strong mixture so as 
to permit of a starting on the switch—for use with the 
Bosch self-starting coil—has appeared in a recent 
issue of a German automobile paper. A supplementary 
jet is attached to the carburetor, and gas is drawn 
by means of a hand-pump and forced through a small 
chain-driven distributor to the required cylinder. The 
fixture for the cylinders consists of a Y adupter, one 
arm containing a non-return valve through which the 
gas is forced, and the other arm containing the 
sparking plug. The advantage claimed by this device 
is that it can be fitted to almost any existing motor at 
very little expense. 

Easily Located Carburetor Troubles.— When an 
automobile engine, after starting, runs for a minute or 
two and stops, the first place to look for the trouble Is 
the gasoline feed line. A partial steppage in the fuel 
supply pipe will lessen the flow of fuel so that the 
float chamber fills slowly. On being started, the en 
gine will quickly consume the gasoline in the chamber 
and stop. Another possible cause for the fault is the 
float sticking, and if the float sticks in the high posi 
tion the flow of fuel will be greatly lessened or may be 
stopped entirely. Water in the gasoline is also trouble 
some as a drop may get into the feed pipe or the spray 
nozzle and interfere with prompt starting or reliable 
feed of fuel. Lint or other foreign matter around the 
filter screen in the feed line is also responsible for re 
stricting the fuel flow, especially in cars using the 
gravity feed system. 

One Truck Hauls More Than Seven Teams in 
Road Contracting.—An interesting comparison has 
been made in a recent number of the Oklahoma High 
way Bulletin with regard to teams versus motor trucks 
in the hauling of road building materiais A rond 
contractor while doing state aid road work of hauling 
crushed stone, employed seven teams, seven drivers and 
one 31%4-ton motor truck. The seven teams had each 
hauled three loads of 1% yards per day, a total of 4! 
yards daily. By motor truck he hauled 83 yards ea 
day. Figuring the cost of each team and driver 
$7.25, the total amount was $50.75 per day for se 
teams. The 3'%-ton motor truck actually hauled more 
material each day than the seven teams. The operat 
ing expenses of the motor truck figured to $18.40 jx 
day, thereby effecting a daily saving of $32.35 Uhe 
distance of the haul was 414 miles each way, or a total 
of 9 miles. 
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The yards of the Hetch Hetchy Railroad at Groveland 


Full train of locomotive, flats, gondola, box-car and caboose 


Building in the Wilderness 


Where the Engineer Has to Lay Down a Railroad to Take Him to His Job 


. om FE hundred thousand tons of construction ma- 


i s the amount estimated as necessary for 
Hetch Hetchy Dam and other work connected with 
Hetchy water suppiy enterprise of San 


the Hetch 


j sco A lurge part of this must be carried far 
int he foot hills east of the citv—far enough in fact 
0 i ! elevation of some 3.500 feet above the 
n a valley location, The great dam, the principal 
em f the whole work, is to be located there in the 
Sierra Nevada many miles from the nearest ordinary 
railroad rhe intervening country is very difficult to 
truverse; so that one of the serious problems that 
had to be faced was how to get the enormous tonnage 
in existing railway to the points of use notwith- 
nding the difficulty of the topography Naturally, 
there were fv alternatives—a road adupted to heavy 
vtor trucks and tractors, or a railroad The second 
vas the o1 wsen. The location survey was com- 
pleted ist about five years ago, 
It meu surprise some that it was decided to build 
railway rather than an ordinary road, It is a mat- 
te! calculation The report of the chief engineer, 
Mr. M. M. O'Shaughnessy, five years ago was to the 
effect that 283,000 tons of equipment and material 
would li} for transportation It was estimated that 
the « of hauling by motor truck would amount to 
$2,005,000 and that the expense by the railroad method 
would tb nly $2,010,000 From the point of view 
of the water-supply project alone, a saving of $1,085,000 


railroad. Apparently, the 


would he effected by the 


ymount of material estimated as necessary has con 


By A. R. Surface 


primarily as a means of constructing something else. 
Doubtless, the road will be maintained after all con- 
struction work on the great project is completely fin- 
This construction railway is a real railroad and 
not a pretense nor a freak. There is no grade amount- 
ing to more than 4 per cent but the curves are sharp. 

The general direction of the road is east and west, 
though naturally it winds about in order to take 
udvantage of topographic features. At the Junction 
the elevation above the sea is 935 feet, but the line 
drops to 625 feet soon after leaving this terminus. 
This drop is made in the course of but 9 miles of 
track and has of course to be later on recovered. The 
object in view was to get across the Tuolumne River, 
the very stream which in fact forms the foundation 
of the water supply project. This river is subject to 
floods, but the bridge carries the track over at 12 
feet above high water. Once on the other side of the 
stream, the railroad naturally stays in the valley; 
but it does not always cling to the river itself. In 
order to get uphill and downhill without excessively 
steep grades and without heavy expenditures on con- 
struction, it was found necessary to use sharp curves 
and plenty of them, The gentlest curvature round 
bends is 30 degrees while there are numerous curves 
in the range 18-26 degrees. The curves if put together 
und arranged in one circular direction would yield 
nearly 100 complete circles. The most considerable 
elevation attained is 5,064 feet at Poopenaut Pass. 
This is a good deal higher than any regular railroad at- 
tuins in passing over the Appalachians in the eastern 


ished. 


United States. The road is 50 miles long from where 
it crosses the Tuolumne until it reaches this highest 
point, so that the 4,439 feet of difference in level is 
uttuined at the average rate of about 88%4 féet per 
mile. On the western side of the pass the descent is 
pretty steady on heavy grades until Damsite is reached, 
where the elevation is 3,869 feet above the sea. The 
drop of nearly 1,500 feet is accomplished in 9 miles, or 
at the average rate of about 166 feet to the mile. 

This road in the mountains had to cut its way 
largely through real rock. Of the 1,000,000 cubic yards 
of excavation more than half was in rock. Naturally, 
there are many ravines, little valleys and little can- 
yons that are crossed. In general, timber trestles and 
the like were employed. Some 500,000 board-feet or 
more were consumed in this work. 

The subgrade of the roadbed is, for the 59 miles 
from the Junction to the summit of the Pass, 16 feet 
in width. For the remaining 9 miles from Hog Ranch 
down to Damsite in Hetch Hetchy Valley, the width 
is 6 feet greater. When the railroad is no longer 
needed for the work at the eastern end, the track 
will be taken up and the roadbed resurfaced. There 
will be then left a fine road for automobiles. 

Many of my readers will ride over this nine-mile 
stretch despite the fact that it is now occupied by 
railroad rails, cross-ties and ballast, for already the 
Yosemite Park Company is operating tours from 
Yosemite to Damsite. An ordinary motor bus brings 
the tourists to Hog Ranch—or, Mather as it is now 
more aesthetically termed—by travel over a route 35 

miles long. From Mather down to Dam- 














siderubly increased since that early date; 
so that the saving is to be set higher yet. 
In bit , the transportation is to be 
viewed as rather likely to be more rapid 
with the railroad. Further, such a road 
vould eurn s wthing from outside freight 
df " ssenger service, and would 
rema at the end a very considerable 
Isse liowever, there is a point which 
needs 1 e added At the time of the 
onsidered necessary to 
ise double cks with the cement when 
insporte noter wagons. AS a very 
irae ercentage of the total freight 
ild consist of cement, the extra ex- 
pense of 11 cents per unit constituted a 
heavy debit against the motor truck. The 
estimated cost of the railroad seems to 
Lave nen onsiderably in excess of the 
| ex » as the contract was let for 
£1.543,080.74 
lhe Hetch Hetchy Railroad connects 
the site of the great dam with the im- 
mediate vicinity of Rosasco which is a 
station on the Sierra Railway of Cali- 
fornia. Between the two terminals, Hetch 
Hetchy Junction and Damsite, are 68 
tiles of standard-gage track. Here is a 
very considerable little railroad, built 


site, the conveyance is a special motor 
bus which runs on the railway track. 

With a view to facilitating the work 
at the Hetch Hetchy Dam and of provid- 
ing a means of turning trains, a loop 
has been added to the railroad at the 
eastern terminus. 


gt 


Use of Rare Sugars as Medicine 


HE so-called rare sugars are used to 

a considerable extent by the Medical 
Corps of the Army, and by the profession 
in general. One of the principal uses to 
which they are put is the differentiation 
of bacteria, for which purpose they are in- 
valuable. For some time the Bureau of 
Standards has had presented to it for test 
a number of these rare sugars. Owing 10 
the large demand for one of these sugars, 
known as d-Mannite, the Bureau has un- 
dertaken, at the request of the War De 
partment, the production of a consider- 
able quantity of this substance. The 
Bureau's investigation has finally devel- 
oped a method whereby pure white crys- 








A typical bridge along the line of the Hetch Hetchy road 


tals of d-Mannite can be produced by two 
crystallizations from the crude manna. 
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The Third Degree for 
the Baseball 
By Edgar Lockhart 


TITHOUT baseball lots 
\ of Jacks in America 
would be mighty dull lads. 
Without the National pas- 
time, countless thousands of 
fans Who now gain recrea- 
tion and pleasure in watch- 
ing “Babe” Ruth, “Ty” 
Cobb and other veterans of 
the diamond in their 
stealing or 
would he 


buse- 
fence-busting 
glum 

Without 
American 
initiative 


specialties 
and disconsolate. 
this typically 

sport our athletic 
would be jeopardized. 
ball is our 


possession and ‘one of our 


> 
Buase- 


invention, our 





most fruitful resources for 
demonstrating to the world 
our athletic supremacy. And 
every American youth = at 
one time or another does his 
best to sustain the prestige 
in which the great game is 
generally held 

A baseball for service and 
maximum utility must be 
adapted to withstand the 
shock of batting and at the 
same time must possess suf- 


ficient resiliency and buoy- 








Handling High Voltage 
with Bare Hands 
By George Gaulois 


VOR many yeurs there has 
4 , 4 

been ho sturtiing imD- 
provement in 
working high voltage tines, 


Year by year there has been 





a constant tend y toward 
increased vol ‘ rhe 
quality of line materials has 
kept pace with the require 
ments of up-to-date line 
construction, burt little 
thought h been given by 
the electrical fraternity to 
the urgent eed -of better 
and suter equipinent for 
Mn tala hy the line in a 
high state of efficiency 


It has emained for an 
Ameri in enginecr to ntra- 
duce a new method of work 


ing on high voltage « 





which mak 
to shut ff the To we for 


protracted periods with the 


resultant inconvenience’ to 
electric power users. This 
method consists of putting 
the  pretecting insulation 
not between the man ind 


the li * is has been done In 








ancy for flight and catching 
in the hands of the different 
players. The American base- 
ball preéminently is a de- 
velopment from the English 
cricket ball The English originally used a rubber 
composition ball and later a ball having a central core 
Finally 
a solid cored ball surrounded by filamentous windings 
was devised. 


stitching or winding. 


with a resilient layer or cover on the exterior. 


The nexi step in the ball line developed by ambitious 
inventors was the initial baseball which consisted of 
yarn wound on a resilient core and encased in a 
leather cover. H. A. Alden, Mattewan, N. Y., on De- 
cember 17, 1867, was granted the first patent rights 
on a baseball which consisted of a composite of rubber, 
lead and cork with sulfur used to vulcanize the com- 
pound. Under practical service, this type of ball proved 
unsatisfactory with the consequence that its originator 
the following year turned out another model ball made 
of ground cork encased with cord windings and sur- 
rounded with a rubber compound cover. Later this 
ball—which proved fairly serviceable—was improved 
by the substitution of a leather for a rubber cover. 

In the early history of the game freak balls were 
humerous, the prize innovation of this description 
being a ball with a bell as a core which rang when the 
ball was batted. This ball was invented about 45 
Years ago. Otherwise than as an asset to keep the 
players from going to sleep, this comedy baseball pos- 


Right: 


Left: The instrument that measures resiliency. Center: Apparatus for determining the tensile 
Machine that tests the force necessary to rip the stitches out 


different from straight tensile strength 


How the Bureau of Standards separates the sheep from the goats of baseball manufacture 


sessed no merit. However about the same _ period, 
patents which subsequently proved valuable were 
taken out featuring the use of a square reefing knot 
and the herring-bone stitch. 

In 18838 B. F. Shibe devised the use of a plastic 
cement and an india rubber solution for holding to- 
gether the core of the ball and the yarn wound upon 
it. This arrangement permitted the cover to slip on 
the ball when batted without in any respect damaging 
the interior. One of the latest inventions of Mr. Shibe 
perfected during the last decade—gives to the best 
baseballs increased uniformity and rigidity of struc- 
ture. He uses a central cork core and winds around it 
a layer of yarn and rubber, vulcanizing this to the de- 
sired degree of hardness and resiliency. 
permits of winding the yarn very tight and hence 
results in a better and more durable ball. 

Horsehides imported largely from England and Rus- 
siua—although during the war domestic baseball manu- 
facturers had to depend largely on native supplies of 
skins—are used for baseball covers as well as for 
patent leather, uppers for shoes, thongs for whips and 
for sewing harness. Horsehides are tough, durable, 
wear well under rough usage and are capable of with- 


Such a core 


(Continued on page 233) 


previous efforts fo attain the 

desired result but between 

strength of the yarn used for the man and the ground, 
the ball—something quite thus eliminating the cum 
bersome, long-handled in 

sulated tools which have 


heretofore been used on live 
wire work. The problem has been one of securing the 
proper insulation, and this problem has been solved in 
the safety staging which is shown in the accompanying 
illustration, and which forms the 


issue. 


cover subject of this 


The safety staging, made of carefully selected hard 
wood submitted to a special drying and impregnating 
process, has been on the market for some time. It is 
only recently, however, that this treatment has been 
perfected to a point where the designer has feit justi- 
fied in eliminating all 
the men to work direct on the live line wi 
With this staging properly 
matter of a few minutes, the man enters it 


insulated tools and allowing 
h bare hands. 


placed, which is but the 


doing interposes between himself and the pole (or 
steel tower) an insulating medium 


capable of with 
standing over one hundred i 


thousand volts 





are so placed as to prevent any possibility of acet 
dental contact with a grounded arm, guy wire or an 
other phase of the circuit. 

The man working on the safety staging is free to 
touch the live wire at any time. In 
there is no discomfort whatever to the man, although 


gr isping the line 


there is a slight “pip” similar to a static discharge 


(Continued on page 234 
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Left: High-voltage crew with complete safety staging outfits for working on live high-voltage lines. Right: Placing the safety staging preparatory to changing 
a string of disk insulators on a 33,000-volt live wire 
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Muggy Days and Thirsty Air 


The Mechanism That Keeps Us Cool, and Why It Fails to Work in Damp Weather 
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| N the Screntiric AMERICAN for May 29, 1920, a lead- 
ing editoriul of rure literary charm describes the 
paramount importance of wate We are shown how 
ill rane ( om ng depends n the lust analysis 
uy é ‘ handling of some water problem; 
anal f r the greater portion of the human 
struggle for collective existence hinges on the control 
of iter m™ ‘ ft ut of the places where it is not 
unted nd ts presence in those locations 
where ae re It is free to flow, it freezes, it 
mel f he ind curries t is at times the most 
docile f ss ! nd again it breaks all bounds and 

l ile I rit ind wide 

L there one other substance that is as impor 
tut ‘ re ad sau Man quite early 

1 bis ree tte ted with success the mastery of 
wits t not until our own day have engineers been 
cull ol n ter r They now put it to work, 
nnd e pages of the S« YTiric AMERICAN one can 
read «of practical applications: carrying heavy 
brict ‘ yl ol sucking coal from the 
Hunke ! destrovers: cooling the wireless spark ; 
res ‘ n engine rooms: ventilating the 
Kite tie ‘ gy the laund under pressure digging 
a W bere river or through rock bed. 

Geolog : tell us that i arid regions the erosive 
power of e wind, that is, the unharnessed sand laden 
iir he f e of nature more than the wash- 
ing re mud that the action of air is more extensive 

d thar e auction of water What then 
of the ed effects of water and air upon those 
whe | the earth and breathe the air? Here is a 
prelile l I envineering und a problem that 
col ri ~ other ever can. 


By Professor Alexander McAdie 


moisture from the air. We cannot clearly identify the 
robbers; we are unable to say where the air was origi- 
nally lifted and, following expansion, cooled; and a 
certain amount of water Some- 
to the west, probably beyond the Missis- 
sippi, the moisture was stolen; and the dry air moving 
slowly to the southeast, was dynamically heated, chiefly 
rising loses its load 


vapor abstracted, 
where, far 


by horizontal compression, Air 
of vapor because the cooling brings about condensa- 
tion and the water drops out. Air falling generally 
hecomes warmer and drier because its thirst is greater. 
And for reasons which are given later we can stand 
warm dry air much better than warm wet air.  In- 
deed there is a direct relation between health and hu- 
midity when the temperature is high; and we may 
even go further and connect happiness and certainly 
personal comfort with humidity and heat; or in 
more exact terms comfort is a function of evaporative 
cooling which in turn depends largely on humidity. 
An interesting example of the above relationship can 
be found in the studies of relative humidity made 
during the early months of this year by Ellsworth 
Huntington at Boston hospitals. It seems that in 
surgical cases the recoveries were more pronounced 
when humidity and temperature followed 
high humidity than under other conditions. And what 
is true for the sick and suffering may hold also for 
the well and strong in that the sum total of health 
und happiness may be increased if we can only control 


moderate 


the moisture and heat environment In this control 
there ure three prime factors, ventilation, trauspira- 
tion and stimulation, 


Of these ventilation is perhaps. most clearly recog- 


lem. The chemist holds that there are no _ poison 
gases in the air, or not enough to produce the results 
described. The physicist harbors the suspicion that 
the ventilation experts are not up on the physics of 
suturated and unsaturated space; that while blowers 
and fans may furnish enough air, the effect of air 
thirst has not been sufficiently studied. 

The older notions about poisoned air due to exhala- 
tions from the body, have been given up. Carbon dioy- 
ide was the particular gus which was held responsible 
und while there is no doubt as to its toxic charaeter 
there is too little of the gus present, to prove injurious, 
Under usual conditions, outdeor air contains only three 
parts in ten thousand of this gas. The specifications 
for nearly all modern school buildings call for air 
renewal ut the rate of a cubic meter per hour per 
pupil, and under such conditions the carbon dioxide 
limit will never be reached. So we may dismiss the 
poisoned air explanation. But even the best specifica- 
tions are silent regarding the thirst trait of the in- 
coming air, that is, its evaporative and cooling ca- 
pacity ind presumably its vitalizing- or comfort-bring- 
ing power. 

Let us at this point, correct the story, as it is com- 
monly told, of the Black Hole of Calcutta, and show 
that it was not poisoned air which caused the death of 
123 of the 146 prisoners; but high temperature and a 
minimum air thirst or saturation. The night was hot, 
damp and still, There could be no cooling of the skin 
by evaporation, and profuse perspiration without evap- 
orative cooling meant only extreme discomfort. Fatigue 
und exhaustion of the sweat glands caused death, 

How different was the experience of the soldiers in 
Mesopotamia during the recent campaign. 
The heat was intense but the thirst of 








The Water in the Air 


Air irries water in the form of vapor, 


as well a in the liquid or solid form. 
And ’ I ‘ t hus beet customary to 
spent f the capacity of air for vapor, 
and it i wavy we might describe this con 
dition ua r thirst, we of course realize 
that the air itself has no real capacity 
for Viper, and that the quantity of 








dry hot dav. 
a puzzle. 


HE good old bromide, “It isn’t the heat as much as it is the 
humidity,”’ is familiar to all of us. 
convince us that a damp hot day is more disagreeable than a 
Yel to many of us this must have been a good deal of 
W ater, especially cool water, is a universal cooling agent. 
The moisture present in the atmosphere on a thoroughly uncomfortable tute sweat layers; 
muggy day often is distinctly cold and clammy, so that in the moments 
when we cease steaming we feel the premonitory symptoms of a 
checked perspiration and an oncoming cold. 


Why? 


No argument is needed to 


Yet this moisture doesn't 
Dr. McAdie answers this question, pointing out 
that when the air is saturated it cannot take up our perspiration, and 
that when we have perspiration without evaporation, nature’s process 
that is designed to make us cool acts only to make us more uncomfortable 
than ever—THE Epiror. 


space for water was very great.  Per- 
spiration quickly evaporated and the skin 
temperature, or sensible temperature, was 
lowered. All that was necessary was to 
drink enough water. In cases of heat 
stroke (for these did occur) wet sheets 
and spraying were resorted to, as substi- 
and in nearly every 
cause, a marked reduction of temperature 
and recovery followed. 

actually probable that by 
means of an artificially wetted skin, the 
traveler in the desert can protect him- 
self against that scourge of the desert, the 
There is no poison in the air, as 
the old books maintain, but just sand and 
a great air thirst. The air is heated 
and like a blast from a furnace desiccates, 


It seems 


simoon., 











The simoon parches and shrivels; hence 





vapor present is not a measure of any 
phys | property of air any mere than 
a qua r i water would be an 
exne pal of the water Like man cool as. 
and wift iir and water vapor pass as 
one nd i nany problems we deal with 
the comin on or mixture nevertheless 
each | n entirety, each has ifs own char 
acteristics But it makes a vast differ 
ence r feeling of comfort whether 
the | | of ipor which the air carries 
be lig r heavy and whether the temperature at the 
tirne vh or low 

There days, muggy days we call them, when no 
one rtuble Bven the best natured of our 
friend ire uneasy; if not indeed fretful We are all 
irritable and we know not why On «another day, 
thing e different and we regret and wonder at 
our crossness. Oh, for the engineer that will regulate, 
not Indeed the weather, but the essence of all weather, 
the water vapor which the air carries. Then 
all i days will. be days of maximum comfort 
and I rritability. John Hay wrote of such 
day l . them Castilian days, days of quiet charm 
and perfect rest: and probably he was entirely una 
ware ! ‘ I t that with heavier load of water 
Vapor ind higher femperauture those same duys would 
haan en transformed into the trying, muggy bours 
of iid-summer climate 

One Ca lian type of day occurred on Easter, April 
8, 1917 ‘he relative humidity at Blue Hill Observa- 
tory ‘ fown to 2 per cent In the records for 35 
veur ive me found so dry a day Possibly it was 
the ric day in a century Some rather precise 
wusurements showed that in every five cubic meters 
of space there was only one gram of water vapor, 
when ordinarily there would be one hundred grams. 
The weight of water vapor present is not the relative 
but the heolute humidity on this date both were 
extreme] “ It was a pleasant day—although there 
was a state of air thirst that a full-fledged simoon 
might equal but could hardly surpass 

It was chinook wind or foehn effect, however, 
where iryness is due to a previous robbery of the 


nizable in its results, and it is also within our power 
directly to control it. Let us take so simple a problem 
aus the ventilation of a school room or assembly hall 
and follow the reactions on poor mortals, as the air 
thirst varies, 


The True Role of Ventilation 

Ten years ago Dr. Gulick, for the Russell Sage Foun- 
dation, raised the question whether the air in school 
indirectly caused the fatigue and 
lowered vitality so frequently noticed. Was there a 
subtle poison, such as carbon dioxide or carbon monox- 
ide, or was it lack of oxygen, or was it too much hu- 
midity? As finally phrased by the physician, the prob- 
lem read: “Does anyone know in what respect our 
present schemes of ventilation are wrong? Why do 
delicate children and tuberculous persons get well out- 
of-doors, and fail to do so indoors, and what do we 
need to do to make indoor living as healthy as outdoor 
(The italics are ours.) 

This is a challenge to engineers, especially ventila- 
tion experts, also to chemists, physicists and physi- 
clans. All are directly concerned. The mental atti- 
tude of the various professions to the problem is most 
interesting. The engineers, for instance, hold that 
while the problem has a dual nature, being partly engi- 
neering and partly hygienic, the engineering part has 
all been attended to; but the hygienic part, if we 
may use the words of a very distinguished engineer, 
“is in very poor shape. It is up to the doctors and 
not for the engineers to settle.’ Meanwhile the phy- 
sicians think it is essentially a question of sufficient 
supply of fresh air, and therefore an engineering prob- 


rooms directly or 


living?” 


the traveler must keep his skin continu 
ally moist, or his body becomes heated above the critical 
temperature, 

Will not some ingenious son of the West devise an 
evaporating musk and an automatic moistener for the 
traveler over the parched sands? The Arab kneeling 
and covering his face only half-way protects himself, 
He could add to his safety by using a damp towel. 

With a full appreciation of the psychophysics of the 
problem we may nevertheless omit consideration of the 
effects of sunshine, skyshine, shade and the never- 
ceasing mutation of color, motion, form and sound pre 
vailing outdoors, compared with the monotony of it 
doors, and come directly to the conclusion that the 
prime physical difference between fresh air, so-called, 
und foul air, lies in the water content or humidity, re 
membering that air thirst is a function of air motion. 

The term relative humidity is widely used and lit#le 
understood. In scientific words, it is the ratio of the 
pressure of the water vapor present to the pressure 
when space is saturated. It is a percentage and 
ordinarily 100 means extreme dampness, rain, fog oF 
mist, 

Sut even in physics, things are not always what they 
seem to be and relative humidity is no exception 
We sometimes have rain when relative humidity is less 
than 100. What is more troublesome, relative humidity 
does not mean the same thing if the temperature 
varies. Thus two localities may be listed as having 
the sume relative humidity but the actual dampness 
will not be the same, Asheville and Los Angeles have 
a mean relative humidity in January at 8 p. m™ 
72 per cent; but at the former city the weight of the 

(Continued on page 234) 
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Radium and Its Works 
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How the Alpha, Beta and Gamma Rays Are Being Applied in Commerce and in Medicine 


N view of the fact that there is not a pound of 
| radium in the world, it seems rather useless to 
point out what could be done with a ton of this 
precious mineral; and yet the fact remains interest- 
ing that, according to the late Sir William Ramsay, 
the energy in a ton of radium, if it could be harnessed 
to human uses, would propel a ship of 15,000 tons with 
engines of 15,000 horse-power at a speed of fifteen knots 
an hour continuously for thirty years. It now re- 
quires a million and a half tons of coal to accomplish 
the same result. Even with the present high price of 
coal, however, the standard method remains cheapest, 
since the market value of radium is $3,260,000 per 
ounce. 

General interest in radium and its manifold uses 
has been revived recently by two occurrences in New 
York State. The first was the exhibition of three 
grams of the purified element, worth over $375,000, to 
New York and visiting physicians at the last annual 
meeting of the New York Medical Society, held in the 
Waldorf Astoria Hotel March 238rd-26th. The ra- 
dium there dislayed was mined entirely from Ameri- 
ean carnotite deposits discovered in the Paradox Valley 
ef Colorado and in the adjoining districts of Utah. 
The second was the appeal by a group of scientists 
to the New York Legislature to appropriate $250,000 
for the purchase of two grams of radium, for use in 
the treatment of cancers, benign tumors, skin dis- 
eases and certain forms of tuberculosis. 

Along commercial lines the development of radium 
is proceeding by leaps and bounds. Luminous paint 
manufactured with radium has long been used for 
making luminous watch faces, compass faces, and 
radioluted signs. It has recently been applied also to 


By Ralph Howard 


such daily utilities as hospital call buttons, automobile 
and motorcycle speedometers, airplane and ship in- 
struments, telegraph dials, steam gages, and poison- 
bottle indicators. An interesting application has been 
the manufacture of fish bait where a dab of radium at 
the end of the hook takes the place of live or artificial 
bait. 

Other uses of daily convenience as well as of 
commercial importance include: electric-switch push 
buttons, gasoline gages, mine signs, house numbers, 
pistol sights, crucifixes, toy doll and animal eyes, 
electric flash-light locators, theater-seat numbers, key- 
hole locators, bedroom slipper buttons, door and fur- 
niture locator buttons, automobile steering-wheel locks, 
safe-combination dials, ete. 

The therapeutic value of radium has been confirmed 
and extended in the last few years by a more accurate 
classification of the effects of the three kinds of rays 
which radium emits in the process of disintegration. 
The alpha and the beta rays, it has been found, are the 
heaviest; at the same time that they have the most 
pronounced curative effect, they have also the least 
penetrative energy, so that their chief use is against 
exposed cancers and diseases of the skin. The gamma 
rays, on the other hand, are the lightest and possess 
the greatest penetrative energy; but their curative 
effect is least pronounced of all. “The gamma ray is 
in effect a highly penetrative type of X-ray. It is 
capable of penetrating about eleven inches of solid 
lead; and of course the human body obstructs it 
scarcely more than a pane of glass obstructs an ordi- 
nary ray of light.” 

Hence adequate treatment by physicians of superficial 
malignant growths is accomplished primarily by ex- 


posing them to the alpha and beta rays; with deep- 
seated cancers, the healthy tissue is protected from the 
alpha and beta rays by a metal sereen through which, 
as Well as through the body, the gamma rays penetrate 
with ease. 

The principles by which radium effects its curative 
work are of notable interest. In the first place, just 
as certain tissues have a peculiar affinity for certain 
stains and an antipathy to others, sc radium werks 
selectively. It attacks the diseased tissue more quickly 
than the healthy. Furthermore, a certain amount of 
irradiation actually stimulates the diseased cells, and 
makes them grow more successfully; but when that 
point has been passed, the effect of the radium is to 
over-stimulate the cells, with the result that they die 
of a form of fatty degeneration or necrosis, Pre- 
cisely what the explanation is for these curious. phe- 
nomena has not yet been determined, and it remains 
true to this day that in certain malignant growths, all 
possible amounts of irradiation stimulate the growth 
instead of checking it. The backers of the radium 
bank are hopeful, however, that further experimenta- 
tion will do much to clear these points up. 

While the expectation has not been entirely aban- 
doned that radium may some day completely tuke the 
place of surgery in the treatment of cancers and allie@ 
diseases, its present use is mainly in collaboration 
with operations. It has been found that the combina- 
tion is particularly effective, surgery being used as far 
as possible, with radium as a pre-operative or post- 
operative aid. In the treatment of facial cancers, 
radium is exceptionally important, since it leaves vo 
disfiguring scars, otherwise sometimes so horrible as 
to be worse than the disease itself. 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so, desired. 




















The Muscle as a Motor 
To the Editor of the Screntiric AMERICAN: 

I would be very glad to have some enlightenment on 
the following matter: What is known at present about 
the animal muscular system viewed as an apparatus 
to convert kinetic (chemical) energy into mechanical 
power? The ordinary encyclopedial works of refer- 
ence, at: least those with which I am acquainted, give 
only very vague information. 

The points I should like to obtain clearness about 
are the following: 

1. The muscle produces power by its alternate con- 
traction against resistance and subsequent relaxation. 
The amount of the power thus produced is consider- 
able; its ultimate source is evidently the slow oxida- 
tion of food constituents after their incorporation in 
the blood. Now what intermediate stages are inter- 
posed between both terminals? Are these heat, electric 
current, magnetism or what? 

2. Is the muscle itself a motor in the mechanical 
Sense? i.e. Is the conversion of kinetical energy into 
mechanical power effected within the muscle itself or 
in some other organ—in the cerebral or nervous 
system? It appears to me probable that the first is 
the case and that the nervous system merely plays the 
part of a transmission or gearing. 

3. Is there any remote chance or possibility to con- 
struct @ muscle motor from ordinary non-living ma- 
terials? In other words, would it ever be feasible, 
of course not without much minute study by anato- 
mists, physiologists, chemists and mechanical and elec- 
trical engineers, to construct an engine of which the 
original source of power would be the slow oxidation 
by atmospheric oxygen at low temperature of several 
organic compounds such as carbon hydrates, fats, 
albuminoids, alcohot, etc., and in which power should 
ultimately be obtained in the shape of a contraction 
and relaration of a system of complicated contractible 
elements made to emulate the action of the animal 
muscle? 

I find in the well-known work of Dr. Ranke (Der 
Mensch) the statement that in the human organism 
about 1/6 of the total amount of heat of combustion 


of the food can be recovered in the form of external 
mechanical power. If this be correct it is not a bad 
output for any motor and possibly several other ani- 
mals, more specially designed to produce power (think 
of swallows, seagulls, carrier pigeons, etc.) would give 
a much higher percentage. As to power in comparison 
with deadweight the human motor certainly is no 
record, a fact which accounts for man not having been 
able until now to fly by his own muscular power. Of 
course as man and even the lower animals have many 
other functions besides those of a motor it is not to 
be expected that in any living organism the theoretical 
limit as to fuel economy or lightness should be reached. 

I think however that the swallow or the seagull might 
prove on investigation to be engines both lighter and 
more economical than even our modern flying motors, 
and if this should prove to be the case there would be 
I think every inducement for the engineer to try to 
adopt their methods for the conversion of energy. 

For any information on this matter I will be very 
thankful. N. C. Uooeviier. 

42 van Galenstroat, The Hague, Holland. 


Cinders and Concrete 
To the Editor of the Screntiric AMERICAN: 

In the July 10th issue of your magazine a correspond- 
ent wrote of the danger of using “Cinder Concrete.” I 
wish to add our experience, showing the positive folly 
of using cinder fill in the neighborhood of electrical 
conduits. ‘ 

On account of new construction, it becomes necessary 
to remove a portion of the roof of one of the largest 
buildings in this city. In the original construction 
of this roof a six-inch layer of cinders had been laid 
on the conduits; then seven inches of concrete and 
finally several layers of roofing paper thoroughly 
tarred. 

The conduits had remained in the cinders eight years 
only, and in many cases were entirely destroyed, 
leaving the wires exposed. It would have been im- 
possible to renew or re-install any new wires in these 
conduits. 

The remedy for this condition is to put a grouting 
of good concrete entirely surrounding the conduits, 
when the installation is made, 

City Electrician, Omaha, IskAEL Lovett. 

A Problem in Electrical Engineering 
To the Editor of the Screntiric AMERICAN: 

Will some reader kindly advise on the following: 
I am having great trouble due to burnt-out coils of 
generators during heavy windstorms on the hills at an 


altitude of 6,000 feet. The plant consists of generators 
working at 5,000 volts and transmitting power over 314 
miles of copper to transformer house. The trans 
formers are oil-cooled and inside the transformer 
house there is a bank of Wentz arresters with choking 
coils in the mains and grounds straight down to earth 
plates. These have been working for many years. 
There is no trouble at the transformer home end, 

At the generator and aluminum electrolytic arresters 
are installed, also water arresters. That is a wire 
from each of the three conductors (3 phase) is taken 
down to the water to the three contacts with water 
and kept so far apart that no current flows. None of 
these devices are able to protect the machines. 

Perhaps some one with experience of lightning 
could offer suggestions, which will be received with 
thanks. I would also say that grounded barbed wire 
has been run over the poles above the line. 

Aruvankadu, India. Brive GoM. 


Mosquito Larvae Killed by Foul Waters 


To the Editor of the Screntiric AMERICAN: 

My attention has been called to an article in the 
SCIENTIFIC AMERICAN Of May 1, 1920, under the above 
title. From the context this would appear to relate 
to an article published by me in the Public Hesith Re 
ports of August 8, 1919, and I am therefore taking the 
liberty of writing you about it, although I have not 
seen the entire article. 

In the quotation from your article, sent to me, em- 
phasis is laid on the observation that the larve of 
Anopheles mosquitoes do not thrive on foul, stagnant 
water. This statement, I believe, accords with the 
facts, but the title is apt to be misleading in giving 
the impression inadvertently that this may be the 
case with all mosquitoes, which is certainly not true. 
The more common mosquitoes—the so-called 
mosquitoes, Culex and Aedes—fiourish prolifically in 
foul, stagnant water and seem to thrive in proportion 
to the foulness of the water. This fact is very impor- 
tant in relation to anti-mosquito work in the northern 
states where Anopheles are relatively rare but the 
other mosquitoes are abundant. To circulate the im 
pression in such districts that foul waters tend to in 
breeding might do a 


house 


hibit mosquito considerable 
amount of damage. 

In view of this possibility would it not be worth 
while to publish a note in the Screntiric AMERICAN 
calling attention to the fact that the above-noted ob- 
servations apply only to Anopheles nmrosquitoes? 

Woods Hole, Mass, 


7 


CHAS Merz. 
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Where Willow Ware Comes From 
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By George H. Dacy 


Forestry experts, versed in basket willow culture, 
recommend that novitiates restrict their plantings to 
such varieties as the American green and patent Lem- 


Phese 
peel and ordinarily are 
prices, 


minimum of cultivation, 
in demand on the 
Under conditions 
xcessive, the purple 


ley willows require a 


ure eusy 


market at good 


comestic 


where the cost of peeling is not 


willow which yields quality material may also be pro- 
duced profitably. On account of their large size, 
Americun green willows are easier to peel, while this 
work can be performed at a lower cost per pound than 
erdinar I\ obtains, On the average from 6 to 10 tons 
per acre is a fair yield for this variety although as 


high as 14 to 15 tons have been harvested under espe- 
This variety of willow 
furniture and the dealers in 
willow ba Although it outranks all other willows 
produced in the country, it also involves a disadvantage 


ly propitious conditions, 


demand by makers 


= ! 


skets., 


the Tree Is Grown and Tended to Yield the Raw Materials of Furniture and Basket Factories 


will fail. Selected cuttings from the tall dominant 
shoots are the ones to plant. Cuttings from one-year- 
old shoots—10 to 12 inches long—may be set out on a 
well-prepared, drained, sandy loam soil. If the goi] 
is not in good condition, it is preferable to use cuttings 
12 to 18 inches long which are obtained from two-year- 
‘ ld 

A pocket knife is generally used where only a few 
cuttings are desired, a pruner, a corn knife or a hatchet 
generally are used. Using ordinary orchard pruners, 
two men can cut, count and tie about 5,000 American 
green or 7,000 purple-willow cuttings in ten hours, 
By strapping one handle of the pruners to a bench in 
which a groove is cut to hold the lower jaw of the 
tool, one man can perform as much work as two. The 
cuttings can be tied in bundles and sawed but there 
is always danger of damaging them so that the tips 
will not callous properly, but instead will rot. There 


shoots. 
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1. Bundling the willow 


rods in the field, after they have been cut. 
4. Storing the bundles in pits where they remain until the rods are cut up. 45. 


2. The cutting is done by hand, with a hooked knife. 


5 


3. Preparing cuttings for the planting of new patches of willows. 
Peeling basket-willow rods, a slow and expensive hand process 


How the cuttings from which the crops of future years will come are prepared and tended by the modern willow-farmer 


All told 


i basket willow variety being one which produces long, 


there are more than 200 species of willows, 


struight rods suitable for basket-weaving activities. 
The Federal Forest Service has distributed thousands 
of willow cuttings to prospective growers in all parts 
of the country during recent years to the extent that 
erough successful plar tings have obtained to show thai 
the willow can be grown profitably in all sections of 


the country except where limited precipitation and high 


elevation obstruct its development. The basket willow 
demands plenty of moisture and hence it can be pro- 
duced or in lovalities where the water table is not 
lower than from two to six feet below the grade line. A 
loose, sandy loam provides the best soil conditions while 

’ ed grower will always select an ex- 
posure where the nd has full sweep, where condi 
i sad not favor insect attacks and the development 
of fungous diseases, where weeds are not rampant and 


which is located so that it can be worked economically. 


in that it is susceptible to insect attacks and disease. 
However the willow-shoot sawfly, the stool borer and 
the leaf rust which attack the American green wil- 
lows can be controlled although the expenses of such 
work often are prohibitive. 

All basket willows are developed from cuttings from 
shoots or branches. None but the best stock obtaina- 
ble should be used, as the plants under such conditions 
often will last 14 to 15 years. Cuttings usually are 
purchased by the thousand from reputable growers 
whose stock is free of disease. Many successful grow- 
ers have started with 200 to 300 plants and gradually 
increased as they became more experienced in the 
Cuttings, ordinarily, are set out in the 
spring and are made about six weeks previous in order 
that they may callous over at both ends as cuttings 
which have healed in this manner will grow most rap- 
idly. Care should be exercised against planting any 
diseased or damaged cuttings as almost invariably they 


business. 


are also special machines on the market which the 
large commercial growers utilize. 
Ordinarily the cuttings are set out early in the 


spring when the soil is moist, the weather cool and 
before the cuttings show much evidence of growth. A 
sharpened stick or iron rod from three-eighths to five 
eighths of an inch in diameter and three feet long 
should be used to punch the hole in the soil wherein 
to set each cutting. Each cutting should protrude 
about two inches above the ground and should show one 
or two buds near the surface. Close spacing of the 
cuttings insures better ‘yields and improved quality. 
Where the spacing is close, little trouble results from 
weeds as the plants usually choke them out. Close 
spacing, however, is disadvantageous in the case of 
the purple or Lemley varieties as after six or eight 
years it intensifies the tendency of these plants to die 
out. Hence on soils of average fertility, according te 
(Continued on page 235) 
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From Water Tower to Lofty 
Dwelling 


LL sorts of improvisions in the way 
ie dwellings have been shown and 
described in these columns as the result 
of the world-wide interest in housing. 
We have the converted water tower to 
add to our published collection—an idea, 
by the way, which might well be applied 
wherever possible, 

Somewhere in New York State there is 
a wealthy gentleman farmer who has 
made over his water tower into the lofty 
dwelling shown in the accompanying 
views. Using the sturdy wooden framing 
as a base for subsequent operations, he 
covered the structure with boards and 
metal lath, followed by a coat of cement. 
The, tower has been capped with an at- 
tractive roof, as shown. A stairway 
winds about the tower on three sides, 
terminating at the top on one side of a 
wide balcony which commands a splendid 











cult, and called for many stout pulls 
It was a striking example of the appare 
waste in modern economy, when the old 
must make place for the new 

But if the wrecking of the superstruc- 
ture was difficult the real tug of war 


came when the, work was begun of pull 
ing the long piles of white and Norway 
pine out of the stiff clay ef the lake bot 


tom. Some of these immense piles pen 
trated the clay more than twenty 


und offered tremendous resistance. rhe 
powerful scow with its modern equipm 
was, however, equal to handling the 


work, as by means of lines leading 
a heavy steel frame and two se 


five-sheave blocks it could exert a pu 

110 tons on the refractory piles and 
them from their resting places Some 
idea of the extent of this undertaking 
can be gained from imagining that if all 
the piles that were yanked up out of th 
mud were spliced end to end to form 





gigantic flag pole, then the flag would 





view of the surrounding country. 

Now the water tank, which supplies 
water pressure to the master’s house and 
various other buildings about the property, has been 
left precisely where it was before, namely, at the top 
of the structure, However, it is now closed in on a 
level with the top balcony. Below the tank is a large 
bedroom, and below it a dressing room. The ground 
floor contains the pumping engine and other equipment, 
much the same as it was before the con- 


Copyright, Keystone View Co. 


General view of the converted water tower and a view looking down a flight 


of stairs leading from the balcony 


not be demeclished. Yet that is what was done with 
two of the monster docks at that busy shipping point 
to make room for the new steel and concrete ore dock. 

One of these docks was removed entirely; that is, 
the foundation piles were pulled and the foundation 
cribs and filling dredged out. The extent of these op- 


float at the rather perilous altitude of 
20 miles in air.—By George F. Paul. 


The Yawing of Ships 
_ the course of experiments on the rolling of 
model ships in which the models were held paraile! 


to waves by a small constraining foree, Dr. Kk 
Suyehiro noticed that for a certain rang i 
the period of the waves the model remained 

always in the same position, while for the 





yersion. There is a flight of stairs inside, 
connecting the second and third floors, 
so that one does not have to go outside 
in passing from one floor to the other. 
Electric lights, running water, steam 
heat and other comforts are included in 
this odd dwelling which affords much 
pleasure to its owner.—By Alfred Lang- 
ville. 


A Congressional House-Cleaning 
F cleanliness is next to godliness, as 
the old saw has it, then there would 

appear to be good authority for the poor 

repute in which our national legislative 
bedy is held in some quarters; for the 
fact is, the chamber in which the House 
of Representatives holds its sessions has 
not been cleaned save with broom and 
mop for the past ten years. This long 
period of neglect is now being brought 
to a termination, however, and the en- 
tire building occupied by the lower 
branch of Congress is having a thorough 
overhauling and cleaning. Our _ photo- 
graph shows the ladders and scaffolding 
erected for the use of the painters who are 
giving a new surface to the legislative 








other range of the period it had a strong 
tendency to yaw in one direction or the 


other, according to a writer in a Britis 

paper. When the medei was released 
from constraint it was found that fer a 
certain period of the waves it yawed so as 
to set itself parailel to the line of the 


crest and for another period perpendicu 
lar to it, just as may be noticed with a 
boat among waves, especially if it is rid 
ing on breaking rollers on a sea shore 
Dr. Suyehiru 
method is caused by the action of a gyro- 
static couple due te the rotational motion 
in two different planes at right. angies 
namely, pitching and rolling; and. in a 
paper before the Institution of Naval 
Architects he gave a mathematical solu- 
tion of the problem on this assumption. 
He pointed out two consequeices of the 
phenomenon. In the first place, when a 
ship rides on waves nearly synchronous 
to her natural period of rolling she wil! 
be directed square to the waves and re 
lieved from heavy rolling if the period of 
the waves is a little shorter than her 
natural period, but will ultimately be ex 


considers that his 








chamber, and affords some indication that 
a thorough job of house-cleaning is being 
done.—By Ralph Howard. 


Traveling Derrick and Pile-Pulling Scow 
Mo" persons inspecting one of the mammoth cre 
docks at Two Harbors, Minnesota, and walking 
its entire length of more than one thousand feet, would 
have said that such a structure as this, containing 
more than 5,000,000 feet of timber, should certainly 





The forest of poles and platforms erected for the use of the cleaners and 


painters in the House of Representatives 


erations can be judged from the fact that the dock 
rose to a height of 56 feet, stretched out 1,054 feet, 
and had 170 pockets. The contractors found it neces- 
sary to use a traveling derrick with a 60-foot boom. 
This was carried on track rails laid on top of the 
dock. The structure was in such good condition that 
the work of wrecking it was extremely  diffi- 


posed to waves abeam and subjected to 
heavy rolling if the period of the waves 
is a little longer. In the second place, 
when a small boat overtakes or is over- 
taken by a large ship the interaction between the two 
will be augmented by this yawing phenomenon because 
the small boat, as it approaches the region of the diver- 
gent waves formed by the large ship, will be set in os 
cillation, and it will be turned so as to lie parallel 
the line of them. Hence, if it is not properly steered, 
the danger of collision will be increased, 
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Left: Timber traveler with 60-foot boom carried on track rails on top of ore dock. Right: Position of traveling derrick at work wrecking superstructure of ove 


dock at Two Harbors, Minn. 
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The Heavens in September, 1920 


How the Stars, in Actual Size, Check Up When We Put Them Against the Sun as a Standard 
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By Professor Henry Norris Russell, Ph.D. 





u tolerable agreement as to the degree in which 
surface-brightness varies with difference in the color 

f the star—or, for that matter, with the class of the 

r’s spectrum, which is very intimately associated 
with the color of its light. 

From the available data, it seems probable that the 
vhitest and hottest stars, like those in the belt of 
Orion, give out about twenty times as much light per 
square mile as the sun does, Stars like Sirius, a step 
lower in temperature and color, may be of seven or 
eight times the sun’s surface-brightness; and yellow- 
sh stars, like Procyon, twice as bright as the sun. 
Chose resembling the sun in color and spectrum may 
be assumed to be similar also in surface-brightness ; 

it orange stars, like Arcturus, are probably of about 
ne-sixth the surface-brightness of the sun, while red 
sturs like Antares may fall as low as one-thirtieth, or 
even lower 


Big Stars —and Bigger Ones 


Fortified with these estimates, we may proceed to 
figure out how big some of the familiar stars are 
Let us begin with Scorpio—so well seen in the summer 


the nebule, which are hundreds or thousands of 
times greater in diameter. 

Of the other conspicuous summer stars, Arcturus is 
probably the biggest. It has a little over 120 times the 
sun's luminosity, probably some seven times its area, 
and roughly 25 times its diameter. Vega, which is qa 
little nearer than Arcturus, and rut about five- 
sixths as much light, is a white star, and its diameter 
works out about four times that of the sun. Altair ig 
a relatively near neighbor of ours, and is actually only 
some eight times as bright as the sun, and’ probably 
three times as bright per square mile—which makes its 
half great again the sun’s. Procyon, 
a little fainter and a little yellower and 
is probably very much the same size as Altair, 
some 25 times as bright as the sun, is white, 
and its probable diameter is twice the sun’s. Rigel, 
which gives evidence of being hotter than Sirius, has 
perhaps ten times the sun’s surface brightness, which 
would make its diameter 35 times that of the sun, but 
about one-tenth that of Antares. 

So the story goes. Of the stars which are conspicu- 
vus to the naked eye, some, which owe their apparent 
brightness to their proximity, are but 
little larger than the sun in actual diam- 
eter. Others, which are remote and of 
great real brightness, run much larger-= 
especially the giant red stars; but there 
are probably very few that exceed the 
dimensions computed above for Antares, 

To find stars smaller than the sua we 
must look among the faint members, 
Take for example the well-known double, 


gives 





diameter as as 
which 
cooler, 
Sirius, 


is 


only 


61 Cygni. The stars of this pair are 
about 1/20 and 1/40 as bright as the sun, 
They are also orange-red in color, and 


their surface-brightness may be estimated 
as 1/20 that of the sun, which makes the 
diameter of the brighter component about 
equal to the sun’s, and that of the fainter 
three-quarters as great. Passing to still 
fainter we may take Barnard’s 
star—the second nearest in the heavens— 
which gives out 1/2,500 of the sun’s light. 
This is an extremely red star, and its sur- 
face-brightness, on the basis of our pre- 
vious estimates, would be perhaps 1/50 of 
the sun’s. This would make its diameter 
about one-seventh the sun’s, or sowe 
120,000 miles. There is reason to 
believe that this is too small an estimaie, 


objects, 


of 


some 


and that these very faint stars give out 
even less light per square mile than we 


have suggested. None of these tiny stars, 
however, can be seen without a telescope, 
and hence our conclusion stands, that the 
stars visible without instruments! aid 
are for the most part of the size of the 
sun or larger, but that the large majority 
of them are less than ten times the diam- 
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lid body is heatet wtter and PN : 3 bs © ateest ~ 7 
hotte f oa ns to sh Be a * nes Pon A 10 o'clock : Sept 14 - At 833 oclock “Oct 15 eter of the sun, while a very few run up 
nd more intensely, while at the same At 10 o'clock: Sept. 21 At 914 o'clock: Sept. 30. At 8 o'clock: Oct. 22. to the size Of the earth’s orbit. 
j he olor of tt light. at first dull The hours given aoe in Standard Time When local summer time is in effect, they 
’ must be made one hour later: 12 o'clock on September 6, et The Heavens 
rea, S yetlower, and at last waite. NIGHT SKY: SEPTEMBER AND OCTOBER 
The theory of radiation, which is now Our map shows the appearance of the 
ell developed, enables us to give numerical exactness sky. The principal stars of this constellation are sky in the later part of the evening, when the summer 
‘ ialitative impressions, and to estimate the remote and very bright. All but Antares are also constellations are nearly gone and those of winter are 
‘ rature of any hot body from the color of the very white, and doubtless very hot. The brightest of beginning to rise. Sagittarius, Ophiuchus and Bootes 
wh it ves off Indeed, this “color-match” these is Lambda Scorpio, at the end of the tail, which are setting. Hercules ang Aquila are still in sight 
rT. " determining temperature is of sufficient gives out about 1,500 times as much light as the sun. with Lyra above and between them and Cygnus still 
y to be of practical usefulness in some indus Being so white, we may estimate its surface-brightness higher. Fomalhaut is the only conspicuous star in the 
‘ ! employ highly heated furnaces. By an as 15 to 20 times the sun’s—which makes its area from south, and Pegasus and Cetus are the principal con- 
exte of the same principle, we may estimate 75 to 100 times that of the sun, and its diameter nine stellations in the southeast. Andromeda, Perseus and 
the te vrature, and also the surface-brightness, of a or ten times the sun’s—taking round numbers. The Aries are well up in the east and northeast, while 
niy we know its color. To be sure, the stars other conspicuous stars of the constellation are a little Taurus and Auriga are rising. The Great Bear is 
n lid bodies, but masses of gas; yet there Is fainter, and probably somewhat smaller; but all of low in the north; Draco and Ursa Minor are above, 
‘ ! on to believe. that this does not seriously them are probably several million miles in diameter. and Cassiopeia and Cepheus still higher. 
te e apy lication of the theory Several lines of Antares, however, is an exception. It is emeney The Planets 
re open, The simplest is afforded by the bright, giving out about 3,000 times the sun’s light, 
‘ vat ibles already mentioned. Here in many and is also very red. Estimating its surface-brightness, Mercury is in conjunction with the sun on the 8th, 
es we find stems composed of a large faint star correspondingly, as one-thirtieth the sun’s, we reach and becomes an evening star; but he is practically i 
, , ler, but brighter, one which is eclipsed ithe enormous area of 90,000 times the sun's, and a visible until the end of the month, when he sets three 
a In these systems the large faint star is diameter 300 times that of the sun, or a quarter of a quarters Of an hour later than the sun, and can be seea 
W d to be red 4 the small bright one white. billion miles. Extraordinary as this result may seem— _ in the twilight, though not so well as next month, 
A n general, the greater the difference in color, the a star so huge that the whole orbit of the earth could Venus is also an evening star, and is gradually 
‘ ‘ that in surface-brightness. be put inside it—it is hard to see,what modifying fac- becoming more conspicuous. At the end of the month 
Other ethod vestigati lead to similar con tors could greatly alter the estifmate; and of course she sets half an hour later than Mercury, and should 
1 tl he data are still scanty, all are such an Object is very small indeed in comparison with (Continued on page 235) 
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If the gasoline gauge on your car has an 
UNDARK dial, you can easily see it in the 
darkest spot of road or garage without the 
nuisance of carrying a portable light, or, 
what is most common, tempting fate with 
a lighted match 


UNDARK is a factor for safety and ser- 
vice wherever it is used. It will make your 
car’s gauges give the same 24-hour sight 
service that UNDARK gives to watch dials. 


Such automobiles as Pierce-Arrow, 
Kissel Car, Stevens-Duryea, Lincoln, and 
others have UNDARK on gasoline gauges 
as standard equipment. 


“TI want that on mine” 


SCIENTIFIC AMERICAN 


UNDARK doesn’t get dark 
in the dark 


It contains real radium, the most pre- 
cious of all minerals. UNDARK keeps 
glowing for years. 

We are miners and refiners of radium- 
bearing ore, the pioneer manufacturers of 
radium luminous material in this country, 
and the largest in the world. 

If you are interested in seeing how 
UNDARK can be applied, we will send 
you a TRY-OuT set for $3.00. We can 
also give you the names of manufacturers 
who use UNDARK on the particular arti- 
cles in which you are interested. 


UNDARK can be successfully applied by manufacturers in 
their own plants. It is a simple process. We will instruct 
operators and organize the work for you. Write for details. 


Radium Luminous Material Corporation, 58 Pine St., New York City 


Factories: Orange, N. J. 


Mines: Colorado and Utah 


Trade Mark Name UnpARK Reg. Applied for 
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— 
~~ 


@._ 


Radium Luminous 


Material 






UNDARK is used on numerous 


articles, of which the follow- 
ing are the most important 


W ate hes Gasoline (cauge 
Clocks Speedomete : 
Flashlights Steam and Press 
Pull-Chain Pendants Revolver Sight 
Push-ButtonSwitches Telephone Mout 
Flip Sw itches Fire Extin gu hei 
Door Bells Mine Signs 
House Numbers Women’s Felt Sly 
Hospital Call Bells Fish Bait 


Ship's Compasses 
Locks 


. Sor: 
Safe Combinations 


Theatre Seat Number 
Convention Buttons 
Poison Indicators 


Names of the makers of these 
furnished upon request 
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feature of the design. 
Right: 
provide the best water circulation and thus keep the cylinders cool and avoid valve trouble, are used 


This not only makes the engine fire proof so 


Front view of engine. The included angle of the cylinder 


Three views of the engine recently designed by Col. Jesse G. Vincent, which incorporates several novel 


\ Forward Step in American Airplane Engines 
By Col. Jesse G. Vincent 


| r needs but a superficial study of present-day air- 
plane design to convince even the uninitiated that 
the I e of e future will be larger, have greater 
load pac ind more radius than the planes we 
have to In order to accomplish this larger en- 
nes will be required or else the power plant must be 

divided among many small units 
[t is an engineering axiom that a few large engines 
will generate a certain number of horse-power more 
eflicient! b a greater number of small engines. 
Phere } greater degree of reliability to be se- 
ured witli he larger engine, since it is possible for 
the same eight per horse-power to design parts with 
reate r of safety and small flaws and imper- 
re less liable to interfere seriously with the 

trengt f the larger parts 
It ‘ ent thet that the evolution of the air- 
losely follow the development of the en- 
ne it was at first thought that the air propeller 
"| ed ef e limitation on the possible size of an 
| ‘ This limitation undoubtedly gill ex 
e design has not yet been definitely 
s factor 

( ring pra e requires thet a design be 
practh il and theoretical conclusions 
‘ ! follows t a new engine design must 
experie! gained with engines which 
e in siz nd general design with the 
With the great amount of experience 
e Liberty motor at my disposal and also 
performances of all the best for- 
‘ I le design of this engine 
1M ent greater displacement than the 
I h perfect confidence that the engine would 


prove fully as efficient and reliable as the Liberty and 
in addition would have features which experience had 
demonstrated were desirable. 

The carburetor arrangement called for the principal 
departure from previous designs, and tests which have 


been made on the ground and in the air have demon- 
strated the desirability of this design from every 
standpoint. A single duplex carburetor is bolted to the 


underside of the lower half of the crankcase and the 
intake passages are cast integral with the upper and 
lower halves of the crankcase. Suitable manifold ex- 
tensions serve to connect the cylinders and passages. 

This arrangement presents many advantages. Firstly, 
it locates the carburetor in a low position in the plane 
which permits of a gravity fuel system, the simplest 
and most pesitive method of insuring a constant sup- 
ply of fuel to the carburetor, eliminating the compli- 


cation and added weight of fuel pumps, piping, 
valves, ete. 
Secondly, the carburetor air-intake is allowed to 


project through the lower cowling of the fuselage and 
in this manner all fire hazard due to a back-fire is 
removed, it being noted that all gasoline vents dis- 
charge into the air-intake so that gasoline leaks 
within the cowling are absolutely prevented. This 
makes the airplane entirely fireproof for all civil uses. 

The third advantage in connection with the use of a 
single carbureter is that a single adjustment suffices 
for the whele engine. In large engines it 
had been the practice to employ as many as four 
separate carburetors and it was practically impossible 
to make the idling, running and altitude adjustments 
the same for all cylinders. 

It is interesting to note that this carburetor is prob- 
ably one of the largest built and is capable of handling 
sixty gallons of gasoline every hour! 


previous 


(Continued on page 236) 





the accessibility of the water pump at the rear of and below the crank case. Center: Right side of engine. Note the single duplex carburetor, set below and 


far as the carburetor is concerned, hut solves the problems of 
groups is 60 degrees. The individual type of cylinders, which 


features and gives remarkable results for its weight 


This Year’s Nominations for the Hall of Fame 

HE ballot for the fifth quinquennial election of the 

Hall of Fame has already been to the board of 102 
electors and votes for the various candidates on the 
ballot will be received by the Senate of New York 
University until October 15. Announcement will be 
made on November 1 of the names that have been 
chosen by the electors for inscription in the Hall. The 
names of 68 men and 4 women who have not been 
candidates in previous Hall of Fame elections appear 
on this year’s ballot, as well as several score of other 
names that have been voted upon in former elections 
but which failed to receive a sufficient number of votes 
to elect. 

There are 11 inventors and 10 scientists whose names 
will be voted upon this year. Of the 11 inventors 5 
are new nominations: Ottmar Mergenthaler, inventor 
of the linotype machine; William Austin Burt, inventor 
of the solar compass, the equatorial sextant compass 
and a very early typewriter; Stockton Barton, inventor 
of sewing machine devices; Robert L. Stevens, inventor 
of engineering devices; and Walter Hunt, nominated 
as the real inventor of the sewing machine. The 6 in- 
ventors whose names were acted upon in previous elec- 
tions but who*did not receive the number of votes neces- 
sary to elect but obtained a sufficient number to place 
them upon the ballot again this year are Charles Good- 
year, Richard Marsh Hoe, Cyrus Hall McCormick, 
John Ericsson, Robert McCormick, and George Henry 
Corliss. 

Walter Hunt, nominated by his grandson as the 
“real inventor of the sewing machine,” is perhaps the 
most interesting of the new nominations for the reason 


that five years ago Elias Howe was elected to the 
Hall of Fame as the inventor of the sewing machine 
and Howe's name has already been inscribed on a 


(Continued on page 236) 
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Interlor view of the Hall of Fame. Center: The Hall as seen from the park at the rear. Right: The corridor of the Hall of Fame, which looks out over the Harlem Ri 


Valley, and even a small section of the Palisades beyond 


The Hall of Fame on University Heights, New York City 
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FORD ECONOMY 


| How Gargoyle Mobiloil “E” 


tection to the frictional surfaces is due 
both to its high quality and to its cor 
rect body and character. 

This means full protection— particu 


larly vital to a Ford when low gear is 


in frequent use. 
Combustion heat plus excessive 


friction heat causes overheating of the 


éngine, boiling and evaporation of 
water from the radiator and unnece 


WW 


sary wear of the moving part: 


fil reduces friction-heat, carbon and wear 
\ 
, HEN a Ford owner turns to 
Gargoyle Mobiloil ‘‘E”’ he nearly 
always gets one of the big surprises 
of his motoring experience. 

He finds that engine overheating — 
excess carbon forming—spark plugs 
fouling—excessive gasoline and oil 
consumption—excessive friction and 
wear, are all unnecessary. 

| He finds that the Ford high-speed 
y conditions need not invite frequent 


overheating. 

He finds that he never before really 
knew how little carbon need accumu- 
late in a Ford engine. 

He finds that previous fuel and oil 
consumption were unnecessarily high. 

He finds that frequent repairs and 
replacements of worn parts are no 
longer necessary. 

He secures new power, especially 
noticeable on the hills. 

The ability of Gar- 
goyle Mobiloil ‘“‘E”’ to 
reach all moving parts 
is due to its scientifically 
correct body. Its ability 
to absorb and radiate 
heat and give full pro- 






New York 
Boston 


Philadelphia 
Pittsburgh 


GARGON 


is cheap 
are not. Ford economy — great under 
all conditions—is made even greatet 
through the year around use of Gar 
goyle Mobiloil ‘‘E”’ 

This has been demonstrated rep: 
edly in all parts of the world. It is be 
ing proved daily all over the United 
States 
door neighbor! 

With your oil reservoir emptied 
refilled with Gargoyle Mobiloil “I 
your engine will giv 


“4 


a 


, 


evide ice 

Write today to our nearest brar 
for a copy of our booklet, : 
Ford—Four Economies it 
eration."” It gives the vit 


in regard to Ford lubricaticn. 


Mobiloils 


A grade for each type of motor 


Domestic Branches: 


Detroit 
Chieago 


Kansas City, Ken. 
Des Moines 


Minneapolis 
Indianapolis 


Repairs and replacements 


perhaps today by your next- 


you quick and ample 

































VACUUM OIL COMPANY 


Specialists in the manufacture of 


Obtainable everywhere in the world. 


high-grade lubricants for every class of machinery. 


NEW YORK.U.S.A.. 
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+ TORAGI s a necessity In the business of produc 
>] pet eun rhe problem of providing it is a 


vast quantities of oil that 


t ¢ iuse © the 


to resel irs and because of the excessive 
to destruction by fire A typical oil reser 
su i circular steel tank having a ca 
f 50,000 gallons In an active oil field, such 
‘ he visible landscape Some day, 
i lightning stroke will start oil in one of 
f l ny Under ordinary circumstances 


ink will be consumed in the confla- 
! the owners will be content if only the fire 

Only ndifferent 
led the use of water and other liquids in 


success seems to 


‘ ‘ t e extinction of a flame once started on 
he surface of a large body of oil. Petroleum is ex- 


ng made up 
carbon in compounds tremen- 


almost en 


up and give the constituent ele- 
Water 
el mbustion through preventing the 
Other liquids 


é free oxygen in the neighborhood 
( vgen in the atmosphere 
‘ er a llurly or produce gaseous material which 


‘ ‘ t he SI hering operation rhe proble m of 


! he fire consists in getting the liquid or 
‘ t all over the flaming surface 
Bu thie ht occurred to an American inventor 
veut! v he the century wus young rhis is 
ae Mi Elmer Gates noted 
vell of fire-extinguishing liquid was 
! ‘ lather, the effect upon the flame 
what it would have been if used in 
rhe gre nereased bulk of the 
erted froth enabled it to screen 
the ren I f s ‘ 
eT ty gh he 
‘ eg v den vas 
o He saw th 
elves l n in 
} porte! 
he suds ‘ 
\ ( cru Se is ‘ 
‘ | ‘ ‘ cinity 
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An early experiment in the use of foam 
extinguishers 


solved borax or ammonium sulfate. This solution, when 
suitable nozzle, by pressure of a non- 
ombustible gas, constituted his foam jet for the ex 


ion of fires he ancestor of the present success- 


neans of using bubbles. 

Germany seems to have been the scene of the next 
method took no aceount 
through conduits. 


ruther assumed that the mixture was al 


levelopments The 


the difficulty of 


early 
forcing foum 
Consequently, with provision for main- 
mixed and effect 


eudy prepared 


tining separately the liquids to be 
ng their mixture only at the time of use and close to 
he point of use, important advances were made. The 
ilder nethod was adapted to small hand apparatus 
In the cause of a petroleum tank, where large masses of 
mum were needed quickly on the surface of the oil, 
lifficulties were encountered These related particu- 
rly to the fact that with the older method the foam 
conduits During its pas- 


vus forced through long 


ge, it was more or less subject to reconversion into 

quid Besides, the gus pressure behind it was some- 
liable to be impaired when the foam reached the 

, Ihe mprovements, due ipparently to Herr 
I s Burtels, consisted principally in forcing two 
tids rough separate conduits to the immediate 
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Smothering Fire with Bubbles of Gas 
How Carbon Dioxide Protects the Oil Tank Against Its Greatest Hazard 


vicinity of the oil surface and there mixing them. A 
mixing chamber was provided; and from it the foam 
generated by the chemical reactions set up by the 
conjunction of the two liquids was ejected on to the 
oil. The Bartels English Patent was issued October 5, 
1911. 

In the meantime a United States patent was issued to 
certain officers of the Standard Oil Company of Califor- 
nia for a system using two liquids of such composi- 
tion that, when brought together, the gas carbon diox- 
ide would be generated. This patent was issued Feb- 
ruary 21, 1911. About this time the United States 
Navy became concerned over the question of extinguish- 
ing fires on board oil-burning ships. A special board 
after deliberation recommended the use of the foam 
system. At Bayonne, N. J., on the border of New 
York Harbor, a tank 16 x 4 feet in area was filled to 
the depth of 5 inches with naphtha and set on fire. 
The flames rose to a height of twenty feet. But an 
upplication of a fire-extinguishing suds put the fire out 
in a few minutes. The liquids employed upon this 
occasion were probably formed more or less in accord- 
ance with the following recipes, the figures referring 
to parts by weight. Liquid No. 1: Glue, 1; glucose, 
14; sodium bicarbonate, 7144; salicylic acid, 44; water, 
100. Liquid No. 2: Aluminum sulfate, 10; water, 100, 
The aluminum sulfate [Al, (SO,),] and the sodium bi- 
carbonate (NaHCO,) react upon each other and evolve 
carbon dioxide (CO,). The foam is readily produced 
because of the presence of the glue and glucose. The 
salicylic acid acts as a preservative of the glucose, 
The glucose has an additional duty, that of stabilizer. 
In liquid No. 2 sulfuric acid was tried as stabilizer, 
hut its corrosive effect on the container was objection- 
able. The volume of foam is eight times that of the 
combined liquids. 

It is, naturally, very necessary that a good suds be 
made. Of the substances used for this purpose, an 
extract of licorice root is apparently one of the best. 
It was mentioned in this connection as far back as 
1906 in the provisional application of Prof. A. G, 
Laurent of St. Petersburg, for an English patent. The 
most modern development of the foum system also em- 
ploys it. Thus, the following percentages (again by 
weight) represent a pair of mixtures which are up to 
date, the “suds material” being a secondary extract of 
licorice root Solution No. 1: Aluminum sulfate, 11; 
Solution No. 2: Suds material, 38; sodium 
water, S9 It will be noted that we 

The suds 
Upon being 


water S89 
bicarbonate, 8; 
have here an acid and an alkaline solution 
with the latter. 

mixed, the volume is increased to about ten 
that of the original total. The bubbles will be fine and 
tenacious and will be filled with dioxide. 
Moreover, the whole will flow well. The chemical re- 
action between the aluminum sulfate and the sodium 


material is here put 
times 


carbon 


bicarbonate is as follows: 
Al, (SO,) 6 NaHco 3Na,SO, + AL, (OH), + 6CO, 
When the bubble mass has done its work, the carbon 


(Continued on page 237 


























Discharging foam on to burning oil from a stationary device 





A bad fire at Philadelphia in which several firemen were killed 
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This device dresses grinding wheels 
accurately and quickly 


An Accurate Grinding-Wheel 
Dresser 
A NEW tvol for dressing abrasive 
wheels with radial or angular faces 
has been introduced by a Detroit manu 
facturer. This tool will dress a 12-inch 
wheel to a radius of from 0 to 1% inch, 
either convex or concave, and to any 
angle desired. The tool post has three 
splines so the diamond may be set at 
right angles with the travel of the side 
for dressing angles. It also has 2-inch 
center height adjustment. When the 
distance from the back of the measur- 
ing post to the pivot center is known to 
be 3 inches then it is only a matter of 
addition or subtraction to obtain the 
required convex or concave curve. 


An Automatic Trailer Connection 
Device 
DEVICE for automatically coupling 
4a trailer with a motor truck is a 
hew product of a Massachusetts manu- 
facturer. By using this device it is not 
hecessary to use jacks to make the con- 
nection. As the tractor vehicle backs 
into the trailer a cam formed by the 
rear end of the device sliding down 
raises the trailer and continued backing 
couples it automatically. 

When disconnecting the wheels of the 
trailer are blocked and a_ horse is 
placed under it. As a lever near the 
driver’s seat is pulled the truck is dis- 
engaged from the coupling and enabled 
to move away from the trailer. 




















This device for coupling trailer and 
truck does away with jacks 





Is the Phonograph Fast or Slow? 

NINCE the pitch of any photograph 
»s changes with the speed of operation, 
it is obvious that proper results can be 
had only when the correct speed ob- 
tains. Most phonographs are equipped 
with devices of one form or another to 
indicate the speed of the turntable, but 
in many instances these devices are uot 
accurate. It is necessary to have re- 
course to some other method, such as 
counting the turns per minute, in order 
to check up the speed. 

Among recent phonograph inventions 
is a speed indicator, which is shown in 
the accompanying illustration, This de- 
vice consists of a small base which fits 
over the pin on the phonograph fturn- 
table, a standard, and a pivoted and 
weighted arm which serves as the indi- 
cator. The device is placed on a pho- 
nograph record which is to be played. 
As the turntable reaches its set speed, 




















The weighted and pivoted arm indi- 
cates the speed of the phonograph 


a little weight at the end of the pivoted 
arm is thrown outward by the centrifu- 
gal force. The extent of this movement 
is indicated by the other end of the 
arm, which passes over a scale on the 
standard. The scale is of such simplicity 
that it can be readily read while the 
device is whirling around. 


Speeding Up the Rowboat with 
Paddlewheels 


VERY so often someone comes forth 
with a scheme for placing paddle- 
wheels on a rowboat. This time it is 
an Englishman, who has been making 
small boats fitted with paddlewheels, 
as shown in the accompanying illustra- 
tion. The paddlewheels are turned by 
means of cranks, and it is said that this 
method of propulsion has met with much 
favor at English summer resorts. 


New Cold Process for Vulcanizing 
Rubber 

e is reported that a very important 

discovery of a new process of vul- 
canizing rubber has been made by Pro- 
fessor Peachey of the Manchester (Eng- 
land) College of Technology. WUabora- 
tory experiments prove that the process 
will have far-reaching effects on the 
rubber-manufacturing industry. The 
importance of the discovery is in the 
fact that it is a method of cold vulcan- 
izing. It makes use of two gases,  sul- 
fretted hydrogen and sulfur dioxide, 
which react on each other to produce 
water and free sulfur. The professor 
has found that when crude rubber, either 
in a solid form or in solution, is treated 
with these two gases the sulfur pro- 
duced by their interaction vulcanizes the 
rubber. If the rubber be mixed with a 








waste material such as sawdust or 
leather scraps or paper, and the mix 
ture is vulcanized, the resultant mate- 
rials will serve a variety of useful pur- 
poses, 


A New Bar Straigtening Machine 
MACHINE for straightening bar 
stock up to 2 inches in diameter has 

lately been introduced by an Illinois 
manufacturer. V-blocks support the 
work while it is being.acted upon by 
the screw. When the screw is elevated 
two sets of spring-actuated rolls lift 
the bars above the Vs so that it may be 
easily rotated. 


A Washing Block for the One- 
Armed Man 
HERE are some things that a one- 
armed man can do for himself with 
no trouble and with no special appara- 
tus. There are other things, doubtless, 
that he can’t do for himself, with all the 
trouble in the world and all the in- 
genious. devices that might be brought 
to bear on the problem. But between 
the two extremes there are a great 
many things that he can do for himself 
with the aid of a little patience and a 
little ingenuity; and one of these con- 
cerns the washing of his lone hand and 
arm, The cleansing of other parts of his 
anatomy presents no special problem; 
but how to wash a hand effectively with 
no other hand to conduct the operation 
is not immediately clear. A German 
inventor has made it clear, however, 
with the little apparatus which we il 
lustrate. 
The curved 
wooden block 


surface of the 
constitutes the 


inner 
which 
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England is having much fun these 
days with paddlewheel rowboats 


foundation of the device is cut approxi 
mately to the shape and size of the 
human arm, It is lined at different 
points with several fabrics of differ- 
ent degrees of harshness and softness, 
and with a coarse brush so that it is 
ready for any kind of a scrubbing job 
from axle-grease to the mere dead skin 
and excretions of the night. On its 
short upright it carries a finer brush 
for the knuckles; on its outer face it 
presents a bit of abrasive cloth for the 
filing of the finger nails; and at the 
top of the long arm is found a nail- 
cleaner which, in distinction from its 
prototype in ordinary use, is held sta- 
tionary while the nail of the user is 
drawn about it. Finally, it holds a 
towel, securely fastened at both ends. 
With this outfit the one-armed man is 
able to complete his toilet so far as it 
refers to his hand and arm, and to 
maintain himself on an equal basis of 
cleanliness with any of his more for- 
tunate two-armed brethren 

















u —— S| 
Bars up to two inches in diameter 
can be straightened with this device 





Latest Patent Decisions 

Commercial Success as a Mea- 
sure of Utility:—This is a suit in 
equity by the Whitlock Coil Pipe Co 
against the Mayo Radiator Co. The de 
cree herein is for the defendant. The 
pleadings raised the issue of non-in 
fringement and invalidity. The patent 
refers to the invention as an apparatus 
for effecting the cooling of one fluid by 
the application of another and cooler 
fluid, such as the cooling of air by water 
or of water by air—the condensation of 
steam by either air or water. In the 
patent, the patentee says: “That por 
tion of the apparatus to which my 
vention relates, in common with other 
and similar apparatus, 
ries of air tubes surrounded with wuatet 
passages forming part of a water circu 
lating system, by which the water which 


COMPpPrises i sé 


has become heated by its contact with 
the cylinder will lose its heat, and by 
its contact with the air tubes, through 
which, in order to increase the efficiency 
of the apparatus, the currents of air are 
caused to move.” The plaintiff sues on 
all the claims of the patent. The court 
holds that there has never been made, 
with any commercial success, a_struc- 
ture which conforms to the specifica 
tions and claims in suit. It would be un 
fair to claim that the defendant's device 
infringes the plaintiff's device when the 
latter has added no substantial value to 
the art. To sustain the Gaim of the in- 
frinzgement would be to interpret the 
language of the claim as bread enough to 


(Continued on page 238 














With this device the one-armed man 
can wash, and wash clean 
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It’s the Man That Counts 


The human element probably plays a more important 
part in the making of explosives than in any other man- 
ufacturing process conducted on a large scale. There 
are no machines in the twelve great Hercules plants 
that need only to be started at the beginning of a day, 
stopped at the end, and which in the meantime carry 
heir tasks without attention. 


nit t 
Every machine used in the making of Hercules Explo- 
sives has a man forits master. Every motion it makes 
watched. The results of its work are carefully 
checked. Nothing is ever taken for granted. No 
machine is looked upon as infallible. 


iS 


In the gelatin packing house, for example, is a large 
machine which fills paper cartridges with *Hercules 
Gelatin Dynamite. Although this machine works with 
almost positive precision and accuracy, every cartridge 
which comes from it is inspected twice to make certain 
that it is properly packed. One inspection takes place 
immediately after the cartridge leaves the machine. 
Another before it is finally boxed for shipment. 


The men who use Hercules Explosives know how de- 
pendable are the men who make Hercules Explosives. 
The Explosives themselves tell the story. Their power 
never fails those who seek its aid. In metal mine 
and stone quarry, at the bottoms of deep rivers and 
in the hearts of great mountains, where the engineer 
builds a city skyscraper and where the farmer blasts 
a ditch, Hercules Explosives live up to the name they 


bear. 


_ HERCULES POWDER CoO. 





Chicago St. Louis New York 
Pittsburg, Kar Denver Haz'eton, Pa f 
San Francisco Salt Lake City Joplin 
J & Chattanooga Pittsburgh, Pa Wilmington, Del. 
4 % clatin Dynamite is pla tes made by dissolving gun cotton in nitroglycerin 
vibe A certain other materia alled“ dopes’’. i principally for shooting in hard rock, 
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ecently Patented Inventions 
Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 
Tools, Farming Implements, Etc. 
Pertaining to Aeronautics which will be capable of a wide range of ad. 
AERIAL BOMB.—G, E. Cook, 45 Tehama | Justment and which is relatively light so as 


St.. Brooklyn, N. Y. This bomb is particu 
larly designed to be dropped from an airplane, 
dirigible or other aircraft, and to explode on 
striking an, object. It consists of a body pro- 
large number of explosive shells 
containing shrapnel or the like, which shells 
explode before reaching the ground, thus ren- 
the destructive. 


dering bomb exceedingly 
Pertaining to Apparel 
WAISTBAND.—BerTHA CLARK, 
St.. Brooklyn, N. Y, This 
band skirts, petticoats 
ments is arranged to enable a dressmaker to 
readily lengthen or shorten the waistband to} 
suit the waist size of the garment on which it 
is to be used. Another object is to permit of 
stiffening the band after attachment to pre- 
vent the waistband from crumpling when the 
garment 
FASTENER.—4J. 
ers, Ohio. The present 
a fastener of ball 
on 
whole, 


50th 
waist 


342 
improv ed 


for and similar gar 





is used. 
P. Burke, Box 125, Struth- 

invention 
socket type especially 
garments. The 
its major 


comprises 
and 
adapted for use device is 
up in or for portion, 
of wire. It the advantage that it 
can be made very small and inconspicuous and 
rendered practically invisible when 


the fabric te which it is ap- 


made 


possesses 


it may be 
colored to suit 
plied, 
SHIRT.—H. H. Herst, Ocean View, Va. 
Mr. Herst’s invention relates more particu 
larly to men’s outer shirts, and its object is 
to provide a novel construction in connection 
front portion of the shirt to conceal 


with the 


and hold the flowing ends of four-in-nend 
ties, The upper and inner portions of the 
front of the shirt are cut away to form a V 
shaped outlet, and special provision is made 
to insure the retention of the shape of this 
outlet in laundering 
Electrical Devices 

THERMAL CIRCUIT CLOSER, — C. E. 
WireN, 1637 61st St., Brooklyn, N. Y. An 
object of the invention is to design a bear 


ing and journal indicating and protecting de 
of warning against continuing 
the operation of a bearing of machinery when 
said bearing is nearing the danger point of 
over-heating and approaching the point of 
destruction due to lack of lubrication. The 
invention provides means for closing an elec- 
trical circuit adapted to ring a bell or light 
an, electric bulb light to warn against contin- 


vice capable 


ued operation. 
POWER GENERATING SYSTDPM.—G. Ya 
NACOPOULOS, 541 E. 169th St., New York, 


N. Y. This invention relates to a power gen- 
erating system and has for an object the pro 
vision of a construction wherein, wind is uti 
lized for compressing air to act motive 
power for producing electrical current or for 
other purposes, A further object is the pro- 
vision of a system whereby electrical energy 
may be produced and stored, the power neces- 
sary for the production being secured through 
a system of related machines for converting 
the power of the wind into a driving member 
for the generating dynamo. 


as 


Of Interest to Farmers 
CULTIVATOR.—H. C. Smiru, Clintonville, 


Conn. This invention relates to cultivators 
and has for an object the provision of a 
cultivator in which the cultivating members 


are resiliently held at a definite distance from 





A PERSPECTIVE VIEW OF THE CULTIVATOR 


the row of vegttables being cultivated, this 
distance being easily varied, the resilient 
means consisting of a spring mounted on an | 
arched axle having integral arms extending 


CULTIVATOR.—R. L. Gururim, R. 3, Box} 
409, Santa Rosa, Cal. More particularly this | 
invention relates to cultivators of the wheeled 
type, an object being to provide a cultivator 








to be easily moved over the ground, A fur. 
ther object is to provide a cultivator which 
may be utilized either as a pulling or pushing 
device, and which permits the plow standards 
and adjacent parts to be swung up out of the 
way and suspended on the handle. 

FARM GATE.—T. Hovsrton, 
sank Bldg., Kokomo, Ind, The purpose of this 
invention is to provide a simple and inex. 
pensive farm gate having means for holding 
one end of the gate in suspension, such means 
being adjustable to vary the height of the 
gate so as to permit the ready opening thereof 
under adverse conditions, such as when snow 
accumulates beneath the gate. 


202 


Citizens 


Of General Interest 
ACCOUNT BOOK.—A. HEISTERKAMP, 517 


Garden St., Hoboken, N. J. This account 
book is particularly adapted for the use of 
societies and other organizations to enable 


inexperienced persons to keep an accurate ree. 
ord of all transactions, On one page are en- 
tered the names and addresses of members 








AN ACCOUNT BOOK FOR SOCIETIES 


ORGANIZATIONS 


AND 


and on the opposite page, similarly ruled, are 
numbered spaces divided by perforations into 


series of stamps. Below this page is a wax 
page representing periods when dues to the 


organization are to be paid. As the dues are 
paid, the stamps are removed and pasted ina 
pass-book of the member. 

IRONING SUPPORT.—S. E. Dvrant, 176 
W. 137th St., New York, N. Y. The object of 
the invention is to provide an, ironing support 
more especially designed for ironing or press- 
ing open-ended neckties, scarfs and_ similar 
neckwear, and arranged to permit convenient 
insertion of the support into either end of the 
neckwear to hold the same in propor position 
for an effective ironing or pressing. 

CHAIR BED.—W. E. ESLHENBRENNER, 440 
EK. 143rd St., New York, N. Y. The invention pro- 
vides an arm chair of the type commonly known 
as the Morris chair. The adjustable back which 


may be lowered into alinement with the chair 

















CHAIR CONVERTED INTO A BED 


seat has a section under the seat which may 
be drawn out into alinement with the seat 
thus converting the chair into a bed of com 
fortable length, 

PIGMENT-POWDER FOR MAKING SMEAR 
PROOF IMPRESSIONS.—S. M. McMurrat, 
54 Arcade, Nashville, Tenn. The object of the 
invention is to provide a pigment powder to 
be used in connection with an ink, such 
printers’ ink, or stamp pad ink, to bring out 
or intensify the impression made with the ink 
and also to render the impression resistant t0 


| the action of gasoline. 


CUTTING BLOCK.—-C. F. Connor, 23 Flom 
ence St., Marlboro, Mass, The invention pe 
tains more particularly to a method of & 
curing the several sections of a cutting block 
together. The prime object is to provide side 
and end Sars by which the several parts mak- 
ing up the block may be securely clamped to 
gether, each of the bars being provided with 
nuts by which the bars are tightened into 
place. 

FISH AND CRAB TRAP.—C. W. MvBLLEB, 
1094 Summit Ave., Jersey City, N. J. 4® 
object of the invention is to provide a eo 
lapsible form of fish and crab trap which is 
convenient in transportation from place 
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place. A particular feature relates to a fold- 
jing frame on which the netting is applied. 
This permits the owner of the trap to ade- 
quately fold it up until it assumes a compact | 
single one-piece package. The device has few 
parts, is strong and durable. 

STATIONERY APPLIANCE.—E. P. BeEcxk- 
witH, Garrison, N, Y. The object of this in- 
yention is to construct an appliance which is 
more particularly intended to be used in con- 
nection with stationery and by means of which 
it will be possible to almost entirely eradicate 
creases from papers and particularly from blue 
prints without in the slightest affecting the 
same. 

HANDLE FOR HANDBAGS.—N, SLOANE, 
228 Roebling St., Brooklyn, N. Y. The gen- 
eral object of the invention is to provide a 
handle combining a rigid arm-receiving ring 
with a flexible element adapted to connect the 
same in a novel manner with the bag frame | 
so that the two jointly form a handle possess- | 
ing advantages in the secure carrying and 
handling of the bag. 

CAN SPOUT.—H. H. Suaw, Cambria, Cal. 
The invention relates to a device adapted to 
be inserted in a can, such as an evaporated 
milk can, by driving into the head thereof to 
thereby constitute a spout for the pouring of 
the contents from the can as desired. The de- 
yice may be driven into the can by pressure 
or a blow of the hand, thereby obviating the 
necessity of any tool to deliver the driving 
blow against the spout. 

DRIP WATER SAFE.—J. J. Hickey, 2138 
Lexington Ave., New York, N. Y. The inven- 
tion has particular reference to plumbing ap- 
paratus associated particularly with ice boxes, 
refrigerators or the like for private residences 
or apartment houses, An object being to pro- 
vide a device to catch the drip from a re- 
frigerator and direct the same into any suit- | 
able drainage pipe or system, and is particu- 
larly adapted for use in apartment houses and | 
the like obviating the necessity of a remoy- 
able drip pan. 

WHEEL BEARING FOR FURNITURE.— 
R. J. Euvers, Northport, L. L, N. Y. The 
object of the invention is to provide a wheel 
bearing more especially designed for use on 
bassinets, cribs, beds and other pieces of fur- 
niture intended to be wheeled about; the said 
wheel bearing is arranged to permit of quickly 
mounting the wheels on the piece of furniture 
without requiring skilled labor and to insure 
easy running without danger of wabbling or 
bending. The device is simple and durable in 
construction. 


| 





Hardware and Tools 
VALVE-HANDLE.—W, 8S. Nein, Minot, No. 
Dak. The frequency with which valve handles 
are broken, and the fact that valves then can- 
not be controlled except with a “Stillson” 








DETACHABLE VALVE HANDLE 


wrench, have led the inventor to provide a 
valve handle which will fit any size of valve 
stem and be affixed thereto as a permanent 
factor, or in case of emergency be quickly de- 
tached therefrom and applied to another valve 
stem of different size. 

DRILL AND WIRE GAGE.—R. Icurpa, 136 
W. 109th St., c/o C. Gorch, New York, N. Y. 
An object of the invention is to provide a 
caliper gage which may be readily applied to | 
twist drills, wire of all kinds, and rods, for | 
calipering the size thereof and for permitting 
the mechanic to read the drill or wire size 
directly from the graduated scale of the cali- 
per. A particular object is to provide a pre- 
cision instrument with a set of lettered size 





bered graduations on the other. 
ADJUSTABLB AND RELEASING GUARD 
FOR SLICING KNIVES.—C. H. Krapr, 423 
8rd St., Brooklyn, N. Y. The object of this in- | 
vention is to provide an adjustable and re- | 
leasing guard for a slicing knife arranged to 
permit the user to cut slices of bread, meat | 
or the like of any devised thickness, and to 
Teadily release the slice at the option of the | 


user, Another object is to enable the user to | fective fabric by rendering the take-up inoper- 
Temove the cut slice and deposit it in another} ative and thereby preventing it from advancing 


Place without touching the slice. 


| water heater for cooking, The cooking of the 


SCIENTIFIC 


Heating and Lighting 
STOVE.—B. H. Dickson and J. E. Frey, 
Yuma, Col. This stove is adapted to function 
as a cooking unit and also as an efficient hot- 




















A CROSS SECTION SHOWING ARRANGEMENT 
OF THE PARTS 





food may be started on a dry burner and then 
be transferred to a receptacle which extends 
into the hot water reservoir. 

HYDROCARBON BURNER.—A, KavrMan, 
402 E. 53rd St., New York, N. Y. This in- 
vention has special reference to burners for 
kerosene or the like calculated for the develop 
ment of an, intense heat of a satisfactory and 
safe nature and with a minimum expenditure 
of fuel. The important object of the inven- 
tion is to provide a simple and safe means for 
generating a maximum amount of heat from | 
kerosene or similar oils relying especially upon ! 
the mixture of gasses delivered direct from 
the oils with a much larger amount of oxy- 
gen than is ordinarily experienced, 





Machines and Mechanical Devices 

SHEET GUIDE FOR PRINTING PRESSES. | 
—C. F. Huneycurt, Box 965, Charlotte, N. c. | 
An, object of the invention is to provide a| 
movable sheet guide particularly adapted for | 
use with bed-and-platen presses of the Gordon | 
type in which the guides will engage with the | 
sheets as they are fed to the platen, influence | 
them to proper positions for impression and | 
leave the impression, surface of the platen 
immediately prior to the act of impression 
with the sheets maintained in proper position 
by the gage ordinarily provided. 

FLEXIBLE COUPLING.—J, C. SHeLer and 
R. B. Austin, 310 Marble St., Cadillac, Mich. 
The invention refers more particularly to a| 
shaft coupling provided with a plurality of 
flexible joints so that power may be transmit- | 
ted from one shaft to another at different 
angles. Another object is to provide a coup- 
ling which will transmit power at an angle 
thereto so that the driven shaft will rotate 
noiselessly, smoothly and without vibration. | 

DUPLICATING MACHINE.—H, Coun, 1060 
Madison Ave., Albany, N. Y. This machine is 
arranged to print at each revolution of the 
printing drum not only the body of the letter 
but the heading as well. The heading appears 
as printed by inked type and the body as | 
printed in imitation of typewritten work. 

SHOE SHINING MACHINE.—C, Capes, 22 | 
Rutgers Ave., Jersey City, N. J. By means 
of this invention a single attendant in a 
shoe-shining parlor may operate more than | 
one machine, regulating the machines to stop 
when the proper amount of brushing or other 
work is done, The brushes are arranged to 
move back and forth on the diffeernt parts of 
the shoe either automatically or under manual 
control. 

PEARL BUTTON MACHINE.—P, F. Duswa 
and A. Fryk, address Holub-Dusha Co., 1797 
Ist Ave., New York, N. Y. This machine is 
particularly adapted for making buttons of 
the type known as shank buttons and is an im- 
provement on patent No. 1,182,660. Special 
means are provided for preventing the drill 
from bending and from breaking or splitting 
the shanks while they are being drilled. 

MACHINE FOR MAKING BUTTER.—J. A. 
Sueare, The Esplanade, Henley Beach, State 
of South Australia, Australia. This machine for 
churning cream into butter comprises a re- 
ceptacle arranged to revolve in a circular path 
while at the same time it receives an oscillat- 
in motion. By this means the contents of the 
receptacle are subjected to a violent agitation 
and the cream is churned into butter in a 
very short time. 

TAKE UP STOP MOTION.—H. R. BAvER 
and H. F, Rernnoup, 60 Clifton Ave., Clifton, 
N. J. An object of the invention is to pro- 
vide a take-up stop motion for power looms, 
arranged to prevent the formation of a de- 





the woven fabric in case the filling or weft 
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Opportunity Beckons 
from the Mid-West 


T. LOUIS, one of the largest hardware markets in 

the United States, needs plants for the manufacture 

of small hardware, fine tools, machine tools and tool 
machinery. Most of these products to supply the great 
St. Louis trade territory must now be bought in the East. 
The sale of hardware and kindred lines in St. Louis last 
year was approximately $102,000,000. Much of the raw 
material is shipped from the Mississippi Valley, manufac- 
tured in the East, and the finished product again shipped 
back to St. Louis. 


There is no good reason for this take-it-there-and-bring- 
it-back haul. A Mid-West factory in St. Louis would have 
an immense local outlet and could economically distribute 
in all directions to the markets of the Mississippi Valley, 
South, Southwest, Middle West and Far West. These 
hardware lines are a part of the following sixteen industries 
St. Louis is seeking: 


Shoe laces and findings 

Cotton spinning and textile mills 
Dye stuffs 

Steel and copper wire 

Machine tools and tool machinery 
Automobile accessories and parts 
Drop forge plants 

Tanneries and leather products 
Malleable iron castings 

Farm implements 

Rubber products 

Screw machine products 
Locomotive works 

Blast furnaces 

Cork products 


Small hardware 


A ready market is assured. Splendid opportunities 
in this field await enterprising men of practical ex- 
perience and ample capital. You will be interested in 
the booklet, “St. Louis as a Manufacturing Center.’ 
It goes into detail. A letter will bring it. Address 


New Industries Bureau 


St. Louis Chamber of Commerce 
St. Louis, U. S. A. 





























DRAKE'S 
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In the Cutlery Industry 


There is no other material quite 
comparable to Hard Rubber for 
cutlery handles—Razors, Knives, 
Forks and Instruments It 
smooth, easy to grip and sani- 
It is not corroded or in any 
way affected by ordinary greases, 
acids, alkalies, meat or fruit juices. 


is 


tary. 


Hard Rubber is used on a wide 
variety of other articles from 
tools to automobiles. 


The most Hard Rubber and the 


best Hard Rubber is made by 


Hard Rubber ompany 


ST ew York 
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is readily found in these books. N 


Yo matter what 


your line, in our big FREE CATALOG you will 
find a number of books giving exactly the infor- 
mation you want and applying directly on your 
own work. They will make your work easier 
and better, and increase your pay. Each book 
is written by a recognized authority in his field, 
and contains the very latest information and 
most approved ideas and methods. 


Here are a few of the hundreds fully de- 


scribed in our 


catalog: 


SHOP PRACTICE BOOKS Electrical Measurements and Meter Test- 
, ) MOSER cc cece cccccecccccecs 75 
Sheet Metal Workers Manual, Leatherette.$2.00 . ing, Leat 
Oxy. Acetylene Welding and Cutting, and Wireless arn and Telephont Hand- oon 
Electric and Thermit Welding, Leather- - book, Cloth ......-...eeeceeeeeeeeenes “0 
a iy the Gzy-Acetylene AUTO BOOKS 
a ~ ie, , = rire 2.09 Automobile Ignition, Leatherette. -. $2.00 
Slide Rule, and Logarithmic Tables, Automobile Starting and Lighting, oa 
Leatherette ; 2.00 _ Leatherette 15 
Handbook for Millwrights, Cloth 2.99 Starting and Lighting Troubles, Remedies } 
Machine Shop Practice, Cloth 2.00 . - ve tery, Care ‘and spoons 3.00 
utomobile attery, are an epair, 
~~ al Drawing and Machine Design, a ee ee eae 2.00 
Pattern Making, Leatherette 1.50 FINGER PRINT BOOK 
ELECTRICAL BOOKS Finger Prints Simplified, Cloth...... 2.00 
peetes Sous Saat herette a ENGINEERING BOOKS 
, ernati J . e ‘ e io J 
Electric Motor Control Systems, L« mahesette 1.75 Swingle’s Handbook for Steam Engineers ’ 
Electrical Tables and Data, Leatheret 1.75 and Electricians ..........-.++-++++:+: 3.50 
Modern Elecirical ( Dasteustion Lanthevetté 1.75 Examination Questions and Answers for 
Flertrician Operating and Testing Marine and Stationary Engineers. . 2.00 
Manual, Leatherette 1.75 Swingle’s Catechism of Steam, Gas ‘and 
Electric Motors, D.C. & A.C., Leatherette. 1.75 Electrical Engineering ........... 1.50 
Any books sent prepaid upon receipt of price. Order from this ad. 
Money back if not satisfied. ; : 
These are but a few of the many we publish. Be sure to get our big 
catalog, sent free. 


FREDERICK J. DRAKE & CO., Publishers 


1004 Michigan Ave., Chicago 


Drake Books Are For Sale at All Book Stores 
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threads breaks or runs out in the shuttle. An- 
other object is to enable the weaver to quickly 
make necessary repairs and to prevent the re- 
starting of the unless the stop motion, 
is first reset. 


loom 


MOLDING MACHINE.—A. Dreni, c/o Geo. 
B. Smith, 407 Bushnell Bldg... Springfield, 
Ohio. An improvement in molding machines | 


this invention. A 


simple 


is provided by me- 














IMPROVED MOLDING MACHINE 

chanism is employed for simultaneously lift- 
ing the cope and the match plate from the 
drag. The lifting mechanism is operated by a 


single lever under the control of the operator 
and the parts are held parallel during the 
separation. 

TEST VALVE.—G, Ernst, 44 Oakland Ter- 
race, Newark, N. J. It is customay in high | 
tension steam boilers to provide a number of | 
test valves in order to determine the accuracy 
of the water level in the gage glass. As these | 
valves are liable to get out of order, Mr. | 


Ernst has provided a special form of test valve | 
which is claimed to be absolutely dependable. | 


SLUB CATCHER.—F. Werer, 148 Montana 
Ave., Union Course, L. I. N. ¥. The inven- 
tion comprises a device designed to prevent 
the passage of slubs, knots and the like which 
are formed on thread, cord, yarn, ete., and 
which prevent the proper passage of the cord 
through the eye of a needle or through weav- 
ing or knitting mechanisms of any sort. 


FLEXIBLE COUPLING.—W. L. FRANCKE, 


New Brunswick, N. J. This invention is an 
improvement on previous patent No. 1,029,355, | 
granted to Mr. Francke. The coupling is ar 

ranged to prevent undue bending of the shims | 


and to maintain 
when started. 
extraneous 
the flexi- 


on starting the driven shaft 
the full power of transmission 
The is housed to prevent 
matter the action of 
ble 


coupling 

from impairing 
members 

SEWING MACHINE 

and S, HorrMan, 


GAGE.— MorGAN 
Address Stanley Gerson, c/o 
Usona Shirt C 801 Broadway, New York, 
N. Y. In order to facilitate the sewing of 
buttons on garments, means are to 
with the preliminary measuring and 
the garments. This results in a 
of time and expense over the pre- 
locating the position of the 


S. 


provided 
do 
marking 
great saving 


away 
of 
vious method of 
buttons. 
Musical Devices 
PHONOGRAPH.—H. 
Utah. 


317 W. Cen- 
The object of the in- 

provide sound amplifying 
practically eliminates the me- 
needle on the record and 


GUILBERT, 
Provo, 
to 
which 

sounds of the 


ter St., 


vention is a 
means 


tallic 





























reproduces the finest of tones and sounds. A 
A VIEW IN TRANSVERSE SECTION 
further object is to provide a phonograph 


having a sounding board and mounting for the 
tone arm which is located under and connected 
to the central portion of the sounding board 
and which also carries a horn or horns to 
amplify the sound. 

REPEATING DEVICE FOR SOUND 
PRODUCING MACHINES.—E. PEReEMI, 
Union St., Brooklyn, N. Y. In connection with 
phonographs employed for the purpose of 
teaching a foreign language, this invention 
provides a means for repeating a particular 
word, sentence or any small portion of the 


RE- 


| record whenever desired. The device may be 
| attached to a phonograph without requiring 


any alteration in the construction of the 
machine. 





September 4, 19209 


Railways and Their Accessories 

PERMUTATION LOCK.—J. P. Geracury, 
493 Grove St., Jersey City, N. J. This lock 
is designed particularly for use railroad 
car doors, trunks and other and is 
arranged to allow ready inspection, of the car 
seal with a view of determining whether the 
lock has been tampered with while the car ig 
in transit, 


on 
devices, 


Pertaining to Recreation 

AMUSEMENT DEVICE.—Jacos Irscu, 351 
Jackson Ave., Long Island City, N. Y. This 
amusement device is in the nature of a globe 
bicycle race with both the globe and the 
bicycle rider moving at a speed in proportion 
to the speed of movement of the operator. 
The object is to provide a number of racing 
figures on bicycles with manually actuated de 
vices for driving them and an automatic dis- 
connecting device for cutting off the driving 


| devices when operated at too high a speed. 


Pertaining to Vehicles 

TIRE.—W. H. McGowen, 16 No. 12th St. 
Vincennes, Ind. The invention has for its ob- 
ject to provide a tire having a resiliency ap- 
proximating that of a pneumatic tire, without 
the faults, in that the tire is not subject to 
blowouts from punctures, The device com- 
prises a filler for tires in, the form of an an- 
nular hollow support gradually increasing in 
width from its outer face toward its inner 
face, a of arched springs connected 
with the support and a shoe enclosing the 
support. 

RESILIENT WHEEL.—H. C. ANDERSON, 
2461 Fresby Ave., Westchester, N. Y. The 
invention has for its object the formation of 
a wheel which possesses all the resilient qual- 
ities of a wheel having a pneumatic tire. An- 
other object is to provide what is the equiva- 
lent of a pneumatic hub for a wheel whereby 
the pneumatic cushioning means are so placed 
and guarded as to be practically indestructible 
in far as traction or contact with the 
ground are concerned. 

RESILIENT TIRE.—P. 


series 


so 


PerRDALA, c/o John 


Soiko, 91 Titchenor Ave., Newark, N. J. The 
object of this invention is to reduce puncturing 
of the inner tube to a minimum, The tire is 


arranged to produce a desired cushionng effect 


and permt of readily removing a worn out 
tread from the shoe and replacing it by a new 
one without requiring removal of the shoe 


from the wheel rim, 

AUTOMOBILE BUMPER.—F. Kam™Mirtrer, 9 
Henry St.. New York, N. Y. The invention 
has reference more particularly to an autome- 
bile bumper of the flat spring type. An object 
is to provide a bumper which is secured to the 
bumper supports by a plurality of spring mem- 
bers so that in case of a breakage of one of 
the members during a collision the remaining 
members will still support the bumper and 
prevent damage to the automobile. 

RESILIENT WHEEL.—A. Jimenez, 413 W. 
156th St., New York, N. Y. The invention con- 
templates the provision of a wheel in which 


the movable parts are entirely exposed so that 
they may be readily cleaned, in which no 
more oil is required than the usual chassis 
springs and in which, no matter how caked 
with mud, or other matter, the parts will 
always operate positively. The resilient ef- 
fect is produced by means of apparatus lo 


cated between the ends of supporting members 
extending between the axle and the lower part 
of the rim, and the rim itself. 


Designs 
DESIGN FOR A FAN.—C. M. Levert, 507 
W. 186th St.. New York, N. Y. 


DESIGN FOR A HEAD RING FOR ELEC- 
TRIC LIGHT FIXTURES.—H. SHLAMOWwIT’, 
3914 12th Ave., Brooklyn, N. Y. 

DESIGN FOR A RUBBER SHOE PLATE.— 
PD. H. Every and T. H. Ryan, 323 Board of 
Trade Bldg., Norfolk, Va. 








We wish to call attention to the fact that 


| we are in a position to render competent serv- 
| ices in every branch of patent or trade-mark 


| electrical 


329 | 


| Hobart Building, 


Our staff is composed of mechanical, 
and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex Da 
ture of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor, 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coum 
tries foreign to the United States. 


MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORE 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D.C. 
SAN FRANCISCO, CAL. 
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ANIONIC 


PATENTS. 


- YOU HAVE AN INVENTION 2 
which you wish to patent you can = 
write fully and freely to Munn & 
Co. for advice in regard to the -best 
= way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without =| 
any expense to the client. Our Hand- 
= Book on Patents’ is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
= contains Patent Office Notes. Decisions of 
= interest to inventors and particulars of re- 
= cently patented inventions. 


- MUNN & CO.,, oP exverts 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Building, WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL. 
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Hi 


Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one 
ee ere PGE Pr re $5.00 
Scientific American Monthly ‘(established 
1876) one year 
Postage prepata in United States and posses- 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, wil be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check. 





AGENTS WANTED 
AGENTS—#40-$100 weeklv; free samples, gold sign 
letters; anyone can put on store windows; liberal offer 
to general agents. Metallic Letter Co., 431X N. Clark 
Street, Chicago. 


BUSINESS OPPORTUNITY 

SUBSTANTIAL manufacturing corporation wants 
capable nen to establish branch and manage salesmen. 
$300 to $2000 necessary. Will allow expenses to Balti- 
more as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St., Baltimore, Md. 

HELP WANTED 

PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 
City. 








INVENTORS 

MR. INVENTOR: Have you an idea that you can't 
work out? Get in touch with us— we will develop it for 
you. We are niechanical and electricai engineers, spe- | 
cializing in model and experimental work, developing 
and perfecting inventions. Designers and builders of | 
special labor-saving machinery. Elk Mfg. Co., 1926B 
Broadway, New York. | 
PATENTS FOR SALE } 

FOR SALE Outright or on a Royalty Basis. Patent 
for a Lumber Loading device, also patent for a Wheeled 
Scoop for general use. The scoop may be raised and 
lowered to facilitate loading and unloading. Box 116, 

SCIENTIFIC AMERICAN. 


WANTED 

THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completely = 
manufacturing plants in Indiana. Address W, F. M.-- 


P. O. Box No. 263, Bedford, Indiana. * 
IDEAS FOR INVENTORS | 
My Book 


INVENTORS UNIVERSAL EDUCATOR 
ustrates 950 Mechanical Movements and Perpetual Motion, also deci- 
fons of courts on P’ are cases and valuablegadvic “4 on choice of attorneys | 


$2.00 postpaid everywhere 

FRED G. DIETERICH, 661 Ouray Bidg., Washington, D. C. 

mail false teeth, old and 
For Spot Cash broken jewelry, diamonds, 
Watches, old gold, silver, platinum, War Bounds or 
Stamps—anything valuable. Cash by return mail. | 
Goods returned in 10 days if you're not satisfied. | 
Ohio Smelting and Refining Co., 234 Lennox Bldg., Cleveland, O. | 


You can be quickly cured, if you 


STAMMER 


Send 10 cents coin or sae node at pow on Stam. 
mering and Stuttering, “Its It tells howl 
cured myseif after - a =a yp 20 years. 


Benjamin N. Bogue, 832 Bogne Building, Indianapolis 
INS YDE TYRES 


~-®enuine inner armor for auto tires. Double mileage; 
Prevent punctures and blowouts. Easily applied 
without tools. Distributors wanted. Details free. 


American Accessories Company Dept. 229 Cincinnati, 


































EWELRY WORK 
LEARN WATCHWORK 2 IND ENGRAVING 
A fine trade Rc some a good salary and your 
services alwaysin demand 


or you can start in busi- 
ness for yourself. 


BRADLEY INSTITUTE 
The greatest school for 
watchmakers in the world. d- 

ress Ho 
Peoria, Ill., for catalogue of in, 
formation. Also teach Optics 
and Instrument Revair. 














| bility, 


lacing cord, 1 to 1.6 grams; 
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The Third Degree for the Baseball ! 
(Continued from page 219) 
standing considerable stretching, these 
qualifications adapting them for use as} 
baseball covers. The horsehide covers 
are sewed on the balls when wet and as 
they dry they shrink and tighten on the 
balls so that when ready for service they 
are as tight as the bark on the tree. 
Fabric covers are not suitable as base- 
ball overcoats because they lack in re- 
siliency, stretching ability and che 





liy. 
During the war the Government wished | 


|} to purchase many thousand baseballs for | 


the use of the soldiers both at home and 
abroad. Six different factories offered 
samples and bid on these huge contracts. 
The War Department submitted the mat- 


| ter of selecting the best balls from the 


samples offered to the National Bureau 


=| of Standards which as a result inaugu- 


rated the first baseball efficiency tests 
ever attempted. It was impossible at the 
time to subject all the baseballs to per- 
formance tests on the actual field of 
play. Hence laboratory methods for the 
determination of the durability, weara- 
adaptability and efficiency of the 
balls were devised. 

All the balls were first subjected to re- 
bound tests to determine their resiliency. 
Each ball was dropped on a wooden 
plate from a carefully measured height, 
the rebound in each instance being ac- 
curately measured and the average of 
five rebounds being accepted as the offi- 
cial test figure for each ball. 
quently the balls were all run through a 
tumbler machine similar to that used in 
foundries to scale the dirt from castings, 
which subjected the covers of the balls to 
friction and abrasion test. 

A hook 1/16 of an inch in diameter was 
then slipped under a stitch in each of the 
ball covers and the force necessary to 
rip the stitch out of place was ascertained. 
In all cases it was determined that, in- 
variably, the stitches would break before 
the leather would tear. Then the double 
lucings used to sew the cover of the ball 
were removed and their tensile strength 
was determined on special machines for 
that purpose. The leather covers were 
cut into strips one inch in width and 
tested for tensile strength and elongation. 

Subsequently the ball interiors were 
thoroughly dissected and the qualities, 
color and strength of the string 
and yarns were ascertained while 
the character of the windings was care- 
fully studied. The best balls were found 
to have rubber cores surrounded by con- 
tinuous windings of good quality yarn 
with a thin layer of cotton thread on 
the outside of the ball. Some of the in- 
ferior balls were wound with only about 
50 per cent of good wool while the bal- 
ance was cheaper material which was 
not as durable. Most of the balls con- 
tuined from two to four different wind- 
ings of woolen yarn. The percentage of 
wool used ranged from 50 to 83 while 
the percentage of cotton thread varied 
from 0 to 21. Some of the balls contained 
no sizing—a chemical substance like glue 
or potato starch which is added to the 
wool and cotton windings to make them 
sticky. The rubber cores were also sub- 
jected to rebound tests while their pow- 
ers to resist pressure and their com- 
pactness were also determined. 

When the balls were dropped a dis- 
tance of five feet the range of rebound 
varied from 28 to 29.5 inches while 
where the drop was ten feet, the rebound 
an from 48 to 52.5 inches. The compos- 
ite weights of the balls varied from 140 
to 144 grams indicating that the weight 
corresponded closely in all instances to 
the official standard. Measured in terms 
of the different component parts, the 
weights were distributed in this wise: 
first wind- 
ing, 4.8 to 10.3 grams; second winding, 
15.5 to 27.8 grams; third winding, 16.5 to 
23 grams; fourth winding, 31 to 54 grams; 
leather cover, 23 to 30 grams; rubber 


Subse- 














consider how much depends upon them 


Safety, property and life depend upon 
the brakes of any automobile. 


Thus, the careful motorist is particular 
about his brake lining. He takes no 
chances. He avoids ordinary lining and 
passes up unknown brands. He buys 
lining that he knows will meet any 
emergency, 


Raybestos is the original asbestos braxe 
lining. It is especially treated to with- 
stand WEAR. It is guaranteed to 
WEAR one year. 


Complete control in traffic or on the 
hills follows when your brakes are 
equipped with Raybestos. Avoid sub- 
stitutes. Look for the Silver Edge. 


Reyer fA 


THE RAYBESTOS COMPANY 


Factories: BRIDGEPORT, CONN PETERBOROUGH, CANADA 

Branches: Detroit, 9799 Woodward Ave. San Francisco, 1403 Chronicle Bidg 

Chicago, 1402 South Michigan Ave. Washington, D.C., 107 Columbian Bidg 
Tororto, Ontario, 131 King Street, West 











It’ll Cut Costs to Conform 


Geiting in line for lower price-levels >—Get a reduced 
labor-cost at machines! Each operative will attend to 
a larger share of production when the work registers 
as the worker produces—on a 


MALL 


COUNTER 











The Set-Back Revolution Counter above rec- 
ords the output of the larger machines where the revolu- 
tion of a shaft registers an operation. Counts one for 
each revolution, and sets back to zero trom any hgure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, according to purpose. Price, with four 
figures. as illustrated, $10.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft-revolution 
indicates an operation. Though small, this counter is very 
durable; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 


Will subtract if run backward. Price, $2.00. 





mac hines. 


conditions stress economy in manufactur- 
Veeder Counters can serve—there’s a model for every 
Booklet with complete line free on request. 


The Veeder Mfg. Co., 


Everywhere that 
ing, 
machine 


18 Sargeant St. 
Hartford, Conn. 
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{f You Will Write Us About Your ConcreteFloors => 


We will tell you how to make them dustproof and 
wearproof. 








Thus you will save money by eliminating repair costs 











and the expense of bearings and merchandise, which 
concrete dust ruins in many factories. 


APIDOLITH 


TRADE MARK 
the liquid chemical makes old or new concrete floors harder than 
granite. It completes the hydration of the Portland Cement and so 
overcomes the only weak spot in concrete floors. 








SONNEBORN PRODUCTS 


Cmccat 


the durable Mill White. Washable, of 
exceptional covering capacity. Gloss, 
Fiat and Eggshell, also all colors. 


LIGNOEND 


the modern wood preservative gives 
or new wooden floors 


There are over 250,000,000 
square feet of concrete floors E 
now in service, which do not 
dust or wear. Lapidolith has 
made them complete—perfect. 


So write for all the facts and 
the testimonials of many lead- 
ing plant owners. 


_ 











L. SONNEBORN SONS, Inc. 
Dept. |, 264 PEARL ST.,NEW YORK 


1ew life to old 
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center, 22 to 29 grams; sizing, 0 to 7 


grams. 
The tensile strength tests showed that | 
the main, were designed | 


baseballs, in the 


for rough and ready service. The tensile 
strength of the lacing cord eg? sromh | 
27 to 46 pounds per strand as wis 
pulled from the ball. After an balls | 
were dismembered, the tensile strength | 


of the laces varied from 7.1 to 11. 1 
yarn of the first 
range of from 
that ae 
thire oO 
O95 to «| 


pounds per strand. The 
had strength 


OS to 8 pounds strand; 


winding 
per ie 


O.S to 4 pounds; the 
the fourth, 
The 


varied be 


second, 
“8 pounds and 


strengs gt 
ween 458 


pounds per strand. tensile 
of the leather cover 


and 85.9 pounds per square inch while :~ 
stretch of the leather ran from 26.5 to 12 | 
per cent A 15-ounce load applied to 


disk of the 
the rubber 
compressibility of 
When 


cores re- 


the rubber centers through a 
radius of 
resulted in a 
OOS of an inch. 


sume curvature as 
cores 
from O83 to 
dropped 5S in« 
hounded distances of 


extreme 


rubber 
from 47 to 48 
and 


hes the 


indicating liveliness 
resiliency. 

As a result of these the sample 
balls submitted divided into three 
classes. The balls which qualified in the 


inches, 


tests, 


were 


first class were purchased by the War 
Department and shipped in enormous 
quantity overseas and to army camps in 
this country. The efficiency of these 
balls under actual playing conditions 
was high and the consensus of evidence 


indicates that the unique laboratory 


trials originated by Uncle Sam's experts 
to determine the comparative value of 
different makes of balls were extremely 


efficacious, 


Handling High Voltage with Bare 
Hands 
Continued from page 219 
90 per cent 


staging is 


The 


wood 


sufety about 
and has no capacity, so that 
man’s body takes its charge, 
is no further sensation. 

The designer of this ingenious safety 
staging guarantees satisfactory results up 
to 110,000 yolts and states that this limit 
Insulators can be 


as soon 


as the there 


will soon be extended. 


tested and changed and the entire pole 
top rebuilt, if desired. Switches may be 
eut in, arms changed, slack cut out, 
heavy lines tapped; in fact, any job 


which has ever been done on a 2,300-volt 
line can now be the higher volt- 
under full load. 

A few of the advantages claimed for 
new method are: The man is 
placed in a position where he can work 
and naturally with his hands, 
would not be possible otherwise 
unless the current were turned off. The 
quality of the work done is equal to or 
better than that done on a “dead” line 
with a platform to stand on. The men 
are said to be far better safeguarded than 
would be the case in working on lower 
voltages from the pole, with rubber gloves. 


dene on 


easily 


Muggy Days and Air Thirst 


(Continued from page 220) 


water vapor per unit volume is 4.7 
grams, while at the latter there are 9.3 
grams present or nearly twice the 


amount. 

To add to our bewilderment a locality 
may have a lower humidity than another 
and yet be damper. Who would imagine 
| that on a winter morning Boston with a 
mean humidity of 73 per cent would yet 
be drier than Yuma with a humidity of 
56 per cent at the corresponding hour? 


Yet it is so, and the Arizona city has three 
times the quantity of water vapor present 
at the Hub. 


Always in considering relative humidity 
the temperature and the prevailing wind 
must be taken into account. 

It would be a great boon to physicians 
if some reliable index of the air thirst in 
different localities could be given them; 





a table of true relative humidities, one 


jin which the water vapor present was 
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For superior rust-resistance 
use Keystone Copper Steel 


‘Ss | Black and Galvanized 


Also Sosyanste d Sheets, APOLLO Formed Roofing and Sid. 
ing Products; Culvert, Tank and Flume Stock; Stove and 
Range Sheets, Speciai sheets for Stamping, 
Deep Drawing Sheets, Automobile Sheets, 
K ST E Fletrical Sheets, Tin and Terne Plates, ete, 
bad my ron — Sheet and T ‘gm a 

ducts of every description an or eve 
oppeR gree known purpose. Write for full information, 


| AMERICAN SHEET AND TIN PLATE COMPANY, iinet. Pa. 
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Weber Crank-Pin 















Re-Turning Tool 


No Filing 
No Offsetting 
No Jigs 
This Weber Tool 9 
turns all pins abso- 
lutely round from 
one setting of 
Crank Shaft, on 
centers. A micro- 
meter dial enables = 
ator to gauge 
pon} and@ turn al) pine to uniform size. The average time 
required for trueing weno es pin is from 5 to 10 minutes. The 
4 pins can easily be hed in 30 minutes, and entire 
shaft is completed with only one setting. 
The Weber Tool is teed to turn ae 
within as close limits of a asany other known met! 
It I shop soon + its cost in any Tractor or Automobile Re- 
1D assortment of cutting tools are furnished, 
These wi will ee "the pins of most of the popular automobiles, 
tractors. Write for Circular and Prices. 



















Cal. 


er AWYER.WEDER TOOL — co. 
Alameda St. Los Angeles, 





For Canela. Tool Makers, Ex- 


perimental & Repair Work, ete. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Go. 
Established 1872. 


1999 Ruby Street 
Rockford, Ill. 


UNISOL BOILER PRESERVER| 





Jersey C ity N 





Ran a Lathe 
A 80 per 

For 10c Postpaid 
Coin or Stamps 














Over 25,000 in use. Est. 1906 
Send for Free Catalog 


SOUTH BEND LATHE WORKS 
421 Madison Street South Bend, Ind. 














CRESCENT 
BELT FASTENERS 


Once on, Crescents are on to 
S-T-A-Y. A Crescent joint <. 
outlast the most durabie belt. ! 
part of belting ts punched out or wonhs 
med, Maximum strength maintained, 
Belt runs sam n pulley side. No 
knocking_or thumping. Joint hugs 
pulley. Full power transmission insured. 
Write for new Booklet B on Increasing Belt- 
ing Efficiency. 
CRESCENT BELT FASTENER co. 
ssi go Ave., New ¥ 
ian Branch : 


a st. oe Toronto Canada 
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! nite weather conditions. 


Keeping the Human Engine Cool 





; And as for these muggy days, these days 
| which are the exact opposites of Castilian 
days, we know that, to quote from an 
old Spanish proverb “No wise man will 
argue with his friend” on such a day. 
\ For we are all “touchy.” We are fretful, 
not entirely because the day is warm; a} 
) succeeding day may be even warmer and 
the sense of uneasiness less. 
. The explanation lies in fhe degree of | 
g, air thirst. On a muggy day, the ther- 
“, mometer may read 1,112 on the new Abso- 
- lute Scale, i. e. S87 degrees Fahrenheit. 
- The relative humidity or ratio of vapor 
. pressures is high, say 90 per cent. It is 
= a day when the best humored fat men 
= become somewhat cynical. One perspires 
freely but the perspiration must be 
wiped away, for it does not evaporate. 
Next day the temperature may be 
' higher, perhaps 1,120, or 91 degrees Fah- 
renheit but if the relative humidity is 65, 
due possibly to a light northwest wind, 
then one is fairly comfortable notwith- 
standing the added heat. There is act- 
ually less water vapor, the amount being 
20 grams as against 30 on the muggy day. 
As we perspire we reduce the skin temper- 
ature 22 grads, while on the muggy day 
- we could not cool more than 6 grads. 
” Small wonder that we fan vigorously on 
1 muggy days and “fuss” because the fan- 
e- ning is not more effective. 
z On a warm day or in a crowded, heated | 
room, we feel “stuffy” because we one| 
and all load space with water vapor, 


thirst of space for water vapor is soon 


satisfied. Our bodies are heat engines, 
driven by internal combustion of food; 


and we readily become heated. If we had 


compared with standard values for defi- 


| 


| the best 





respiring as well as perspiring; and the | 
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for two seasons without cutting and then 
should be cut back to the original size of 
the second season plants as otherwise 
they will shade the older, 
plants. 

Generally, the willow should be cut 
before the buds begin to swell as late cut- 
ting after the growth has started in the 
spring restricts the output of the suc- 
ceeding crop, while it also retards the 
new growth. Willow rods that are to 
be steam-peeled may be harvested as soon 
as the leaves fall and the wood has ma- 
tured. Rods which are to be sap-peeled 
or used for cuttings should not be re- 
moved until December or January unless 
satisfactory storage facilities are avail- 
Usually, the ordinary hook knife is 
tool for cutting willow rods as 
where pruners are used it takes from one- 
third to one-half more time to perform 
the work. Stools should be cut as low as 
possible as practical experience has dem- 
onstrated that the best longtime results 
obtain where this method is followed. 
Under labor conditions which existed pre- 
vious to the war, the average of 
eutting willow rods ranged from $10 to 
$15 an acre where the yield did not ex- 
ceed two to three tons green weight. 

As soon as possible after cutting, the 
rods should be bundled according to size 
and shape, either binder twine or small 
willow rods being used. 
appear in the spring, the rods have to be 
kept in water until peeled as otherwise 
they die and then it is impossible to re- 
move the bark. For this reason the rods 
are kept in pits where the water is deep 
enough to cover the ends of all the rods, 
the willow crop being kept upright in 
such pits until time for peeling arrives. 
Tke difficulty of securing labor which 
will properly peel the rods by drawing 


able. 


cost 


| them between two steel plates or bars 


indicator gages we could watch the mois- | 


| 


which have spring eonugh to »reak but 
which do not crush the wood is often the 
limiting factor in basket willow culture. 


The industry would be vastly benefited 
| by the invention of a practical peeling 
machine which would eliminate’ this 
costly hand labor expense. 

Experts maintain that the fact that 
most of the American-grown willow is 


X- ture and temperature rise; and just as 
tc, soon as these passed certain critical val- 
: ues, our feelings of discomfort and irri- 
-In. tability would become evident. 
for It is the effort to adjust ourselves to 
on hew requirement which makes us uneasy. 

We are fighting to keep a balance between 

heat developed within, heat thrust upon 
Go. ts, and heat expended. It is important 
a to keep warm enough to be comfortable, 
e' 


but equally important to keep cool 
enough to be comfortable; and this last 
during the dog days is best accomplished 
by efficient skin action, and the vaporiza- 
tion of sweat. 
this; a damp dog day makes it difficult 
or even impossible. 


Where Willow Ware Comes From 


(Continued from page 222) 


for purple willow, plants are set 6 by 30, 
9 by 30, or 12 by 30 inches. 

The first two years is the critical period 
for the young plants. Where the cut- 
tings are closely spaced, hand hoeing 
must be practiced as often as necessary 
to keep the weeds in check while where 
Wide spacing is pursued a horse can be 
used to perform this work. Cultivation 


338888 


deeper than 2 to 3 inches. Where culti- 
vation is properly practised and where the 
spacing of the plants is correct, it is al- 
most impossible for the obnoxious weeds 
to gain a foothold. Frequent and regu- 








out and control such pests as morning 
glory vines, caterpillars and dodder 


Whenever they appear. 


Plants fail as all such places should be 
replanted the same year in which they de- 
Velop. Where such spots are neglected 
for long periods it is very difficult ulti- 
mately to set out replants which will live 
and flourish. Usually the replants 
Should be set out each season after the 
Willows have been cut over at harvest 
time, in order to give them an early start. 

Teplants should be allowed to grow 





A dry dog day facilitates | 


must be thorough but it should never be | 
| reed and rattan baskets are on the mar- 


lar inspection of the willow tract is es-| 
Sential in order that the owner may stamp | 


It is inadvisable to neglect spots where | 








steam-peeled is disadvantageous to the 
trade in general as it lowers the market 
quality of the rods and also centralizes 
the industry in the hands of a few dealers 


established | 


After the leaves | 


instead of under the control of the small | 


growers and basket makers. 


ly for one to two days in the hot sun be- 
fore being bundled. It is necessary to 
cover ‘them at night and during rainy 


After being | 
peeled the rods should be dried thorough- | 


weather as, otherwise, the rods lose their | 


whiteness. 


process, 


Usually, the preferable time | 


3 F | for sorting the rods is during the peeling | 
the spacing recommended by Uncle Sam | . a 


Ordinarily the income from the basket 


willow farm does not amount to much 


until the third year but henceforward up 


to the fifteenth season the average an- 
nual net profit per acre should range | 
from $85 to $100. Abroad, willow bas- 
kets are used exclusively, hampers of 


all grades and quality being made from 
willow. In America, pine, oak, ash, elm, 


ket in competition with willow to such 


un extent that a defendable and profita- | 


ble market exists for only the finest grade | 


of fancy willow baskets. On this account 
the bulk of the American willow supply is 
used in the manufacture of furniture. 


The Heavens in September, 1920 
(Continued from page 224) 

be easy to see. Mars is past quadrature, 

and is an evening star, setting about 9:30 

p. m., standard time, in the middle of the 


month. Jupiter is a morning star, rising 
from one to two hours before the sun. 





Saturn is in conjunction with the sun on 


the 7th, and practically invisible. Uranus 
is in Aquarius, and is visible all the! 
evening. Neptune is a morning star in 


Cancer, inconvenient to observe. 














-but Lower Cost 
per Ton-Mile 


Automotive engineers who look 
beyond the price tag will tell you 
why it pays to specify 


ZSCONMSI 


Motors 


When cheap engines no longer give service, Wisconsin 
Motors are still good for hundreds of miles of dependable 
power. Thus, though the initial cost may be slightly 
higher, Wisconsin-powered trucks ultimately cost less 
per ton-mile. 


Every Wisconsin Motor is run-in, torn down, inspected 
and re-adjusted before re-assembled. Each leaves the 
shop ready to run. 


Write for Specifications. 


WISCONSIN MOTOR MFG. CO. 
Milwaukee, Wis. 


Sta. A, Dept. 352. 


DISTRIBUTORS: 
New York Branch: 

T. M. Fenner, 
Factory Representative, 
21 Park Row, 
New York, N.Y. 



















California Distributor: 
Earl P. Cooper Co., 
Los Angeles, Cal. 


Northwest Distributor: 
Chandler-Dunlap Co., 
Seattle, Wash. 
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The Block With Safety 
Built Into It 


OMETIMES your chain block, in 

its lifting of raw materials, parts, or 
eases of finished product, will be sub- 
jected to severe shocks or overloads. 
members 

But the 
the Yale 
carry the 


Ordinary cast suspension 
might break under the strain. 
suspension plates of 


Block | safely 


steel 
Spur-geared 
load. 


The economy of the speedy, powerful Yale Chain Block, 
or Electric Hoist makes it the first choice of the careful 


buyer. 


Yale Chain Blocks are carried in stock by all representa- 


tive supply houses. Our new Hoist Catalog explains the 


details. Write for it. 
tory Locking Equipment 
ale Master Key System 


For a Fa 
Use a ) 


The Yale & Towne Mfg. Co. 


Makers of the Yale Locks 


Stamford Connecticut 


| 
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Williams “Agrippa’’ Tool Holders I 
“*The Holders That Hold’’ 1 

TTHE illustration shows Williams’ ‘‘Agrippa’’ ff 
Boring-tool Holders which accommodate all : 
shapes and sizes of Bars within their range, with- [| [ 
out any bushings whatever. | 4 


Williams’ ‘‘Agrippa’’ Tool Holders are made _ |} 
in a wide range of sizes for all regular machining 
operations. Briefly, they are the toughest and 
strongest Tool Holders that excellence of material 
and workmanship can produce. Like all Williams’ 
Superior Drop-Forged Tools they represent the 


progressive experience of nearly half a century, 
and when they pass our rigid inspection they are | 
capable of withstanding greater strain than will [ 
ever be put upon them. I 
Send for Machinists’ Tools Booklet which gives | 
full details. | 
| 


J. H. WILLIAMS @ CoO. 


“The Drop-Forging People” 





BROOKLYN BUFFALO CHICAGO 
SR ords St 28 Vulcan St. 1028 West 120th St. 
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| angle of 60°, 


valve 


| retor setting and 


| with 
| mercial or war plane, 


The moon is in her last quarter on the 
5th at 2 p. m., new on the 12th at 8 a. m., 
in her first quarter on the 19th at mid- 
night, and full on the 27th at 9 p. m. 
(eastern standard time). She is nearest 
the earth on the 8th and farthest away 
on the 20th. As she circles around the 
zodiac, she passes near Neptune on the 


9th, Jupiter on the 11th, Saturn and 
Mercury on the 12th, Venus on the 138th, 
Mars on the 18th, and Uranus on the 
25th—none of the observable conjunc- 
tions being close. 

At 3:29 a. m. on the 28rd, the sun 
crosses the celestial equator and enters 
the “sign” of Libra; and, as the alma- 


“Autumn commences.” 
Island, Plymouth, Mass. 
1920. 


hucs say, 
Clark's 
August 20, 
A Forward Step in American Air- 
plane Engines 
226) 


Continued from page 


There are 12 cylinders of 5*4-inch bore 
and 6144-inch and 2 of 6 
eyvlinders forming a Vee with an included 
Two inlet and two exhaust 
are used for each cylinder, each 
port being 2 inches in diameter. 
Each pair of valves is operated by a du- 
plex rocker arm, working in conjunction 


stroke, banks 


valves 


with a single cam. Two spark plugs are 
used per cylinder and thanks to the 
| clean “ailey” between the cylinders, are 


notably accessible, not requiring the use 


of a special wrench. The ignition cur- 
rent is supplied by an improved battery 
system which is arranged in duplicate. 


The distributor heads are fixed in place 
and the spark advance is obtained with a 
slidably controlled drive shaft. 
The complete weighs 
pounds and initial test 
578 hp. at r.p.m. or 1.94 lb. per 
b..p., as against an average of 2 to 24 
Ib. per b.h.p. in the best of the war-time 
engines. This can be considered a very 
satisfactory performance in view of the 
fact that the engine went through its 
initial test in exactly the condition re- 
ceived from the assembly department 
and without any modifications. Gasoline 
consumption was at the rate of .52 Ib. per 
bh.p. hr. for maximum power carbu- 
45 Ib. per b.h.p. hr. for 
carburetor setting. 


engine 1,118 
in its 
1.920 


maximum economy 


|} Oil consumption was at the rate of .025 
| Ibs. per b.h.p. hr. which also represents 


good economy. 
that an 


a remarkably 

It evident 
tvpe has a wide 
to its rugged design in combination with 
comparatively light weight. For use 
a flying boat, heavily loaded com- 


engine of this 


is 


say 80 m.p.h. corresponding to 1,275 to 
1.350 r.p.m. of the engine with 
put of 400 to 420 hp. could be maintained 
und this would undoubtedly allow of 250 
flying 
gine. If run at somewhat higher speed, 
Say 
developing about 
eminently suitable for long distance work 
at comparatively high speed, say 100 to 
120 m.p.h. such as would be required for 
a bombing plane in war time or a mail 
plane in peace time. If it was desired to 
utilize all the power the engine is capa- 
ble of developing, a light low-resistance 


a flying speed of | 





} 
| 
| 
| 


| machine. 


delivered | 


| have 


: : | Louis 
range of usefulness due} 


September 4, 1929 


I believe that America is now second to 
none in the matter of engine design, ex. 
cept possibly in air-cooled fixed radials, 
and though we are not so far advanced in 
plane design, we can lay claim to having 
originated most of the ideas used in gip. 
planes today all over the world, and ] 
am convinced that if we can make a busi- 
ness of aeronautics, thus putting it on g 
sound financial basis, we have the talent 
and the facilities to lead the world, 


This Year’s Nominations for the 
Hall of Fame 
(Continued from page 226) 
bronze tablet and put up in the corridor 
of the Hall. If Hunt is elected this year 
there will be two tablets each crediting 


| a different person with the invention of 


the sewing machine. 

It claimed that Hunt invented a 
machine for sewing which was provided 
with an eye in the point of the needle and 
a shuttle in 1834-1835, which was more 
than ten years before Elias Howe obtained 


is 


a patent for a sewing machine. Among 
other inventions of Walter Hunt is the 


paper collar, the safety-pin, a repeating 
ritle and pistol, a forest saw with lever 
for cutting and felling trees, an improved 
kerosene lamp, a fountain pen, an im- 
proved stopper for bottles, ete. 

The inventors elected to the 
Fame in previous elections and whose 
names are already inscribed on bronze 
tablets in the Hall are Robert Fulton, in 
ventor of the steamboat; Samuel Finley 
Breese Morse, inventor of the telegraph; 
Eli Whitney, inventor of the cotton gin; 
and Elias Howe, inventor of the sewing 
Howe was elected in the last 
election, 1915. The others were all 
elected in the year 1900 at the first elee 
tion when the Hall of Fame was built 
and inaugurated. , 

The ten scientists whose names appear 
on the 1920 ballot are Benjamin Thomp 
son, Matthew Fontaine Maury, Benjamin 
Pierce, Nathaniel Bowditch, Spencer Fuk 
lerton Baird, Benjamin Silliman, Josiah 
Willard Gibbs, Samuel Pierpont Langley, 
Henry Lewis Morgan, and Simon New- 
comb. The four latter are new nomina- 
tions this year, while the former six 
been voted upon in every election 
since and including 1900. 

The scientists already elected and 
whose names are on tablets in the Hall 
are John James Audubon, Asa Gray, 
Agassiz and Joseph Henry. The 
two latter were enrolled 1915, while 


Hall of 


in 


| Audubon and Gray were elected in 1900, 


an out-| 


hours without overhauling the en-| 


1,500 r.p.m., the engine is capable of | 
475 hp. and would be} 


plane could be designed around this en-| 


gine which would have some startling 
speed possibilities far in excess of any- 
thing yet accomplished. 

It is to general commercial uses, how- 


est value of this engine. Since America 
is not and never will be a military nation, 
aviation cannot hope for adequate devel- 
opment through appropriations for naval 
or military purposes. Yet until we are 
in a position to dominate the air above 
our country in case of emergency, Amer- 
ica will not be safe. 

The only answer to this problem is the 


| development of commercial aeronautics. 


| 


| 





There are two inventors whose names 
appear on the ballot this year but not 
under the classification of Inventors. One 
is William T. G. Morton, the dentist who 
invented anaesthesia and an apparatus 
for its administration. Dr. Morton is on 
the ballot under the classification of Phy- 


sicians and Surgeons. He received a 
large vote in the elections of 1910 and 
1915 and it is likely that he will this 


year be elected. Dr. Morton, of course, 
properly belongs under the classification 
of Inventors. The other inventor who, 
quite properly, appears in the class of 
Authors, Thomas Paine, author of 
“Common “Rights of Man” and 
“Age of Reason.” Thomas Paine invented 
the iron bridge, the planing machine, the 
hollow candle (which is the principle of 
the modern central draught burner), ete 

The new nominations on the final bak 
lot now in the hands of the 102 electors 


is 


Sense,” 


lever, rather than to employment in war | to the Hall of Fame are the nominations 
lor in racing, that I look for the great- | that were selected by the various groups 


that considered the names submitted o 
the preliminary ballot about one month 
ago. Many names were discarded alto 
gether on the preliminary ballot. Only 
those names which were approved by @ 
majority of the electors in the various 
classes achieved 
ballot. 

The group which passed 
names of inventors and scientists is com 


nef wae 





6 


New Y« 
Portlan, 





a position on the final 


upon the 


New Or 
San Pra 
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d to posed of Alexander Graham Bell, Henry | 
ex- Fairfield Osborn, John Burroughs, Dr. | 
ials, William H. Welch, George F. Swain, | 
d in General George W. Goethals, Charles D. | 
ving Walcott, Robert S. Woodward, Dr. 
x Charles H. Mayo, Dr. William J. Mayo, | 


and George Ellery Hale. 
usi- CIRCULAR The 102 electors to the Hall of rame| 
on a are persons of distinction in various pro- 
lent fessions ard are located in all sections of | 
the country. These electors are listed | 
in seven groups as follows: Actual or | 
Former University or College Presidents, | 
Historians and Professors of History, | 
Scientists, Authors and Editors, Men and 
| Women of Affairs, Actual or Former High 


he 












ridor | Public Officials, Actual or Former Jus- 
year tices, National or State. 
iting There are “vacancies” in the Hall of 
mn of Fame to be filled this year by the names 
of twenty men and ten women—if elected. 
ad a It is unlikely that more than a dozen 
vided men and five women will be given a vote 
> and large enough to secure their admission 
more to the Hall. 
iined 
0 
. ‘Smothering Fire with Bubbles of | 
lever Continued from page 228) 
“= dioxide will naturally have disappeared. 
There will remain, however, a curious 
ll of mass distributed over the area which will 
eed | consist largely of the sodium sulfate and 
eau | the aluminum hydroxide shown, at the an 
er | right of the equation, or modifications of A 
‘it lé these. * 
asi It is not so long that the world has $ 
tai known exactly what is the thing we eall | . EPR As 
oa | fre. But, in 1786, the great Lavoisier | e Was a e on oul ey . 
he revealed the truth in a single sentence : | e yf 
“Fire is the combination of a substance | e e $45 
a with oxygen.” When the suds made as! pot table electric Col d yee ; 
built | indicated is thrown onto blazing oil, it se 
, | contains practically nothing that will com- | ° ty 
peal bine with oxygen. The sodium sulfate, | HE wastage on portable electric a 
the aluminum hydroxide and the carbon | e 1% 
er | dioxide. all, are chemical ple cords that require frequent re- “ge 
jarain already heavily loaded with oxygen. In ] 4 ] h we 
Pub so far as the oxygen of the air is con- newals 1s enormous—not on y on t € Lo 
aa cerned, the blanket of bubbles cares noth- cost of the replacements but through Nd 
AB. ing for it. In so far as the oil is con- ’ ; - i 
bie ——— —— er “ os — i the lost time of tools and men while 4, 
gen. 1e result is that the blanket does ° ° vi 
r six not feed the flame in any way. It acts the cord 1S being changed. 
-ction principally as a shield, protecting the 
oil from the atmospheric oxygen. 
and The manner in which oil tanks are} 
Hall protected is, in general, as follows. The} 
Gray, two solutions are separately kept in suita- 
The ble containers at some suitable central | 
while station. Metal tubes are laid along the | (EEE EN ces 
1900. ground, or buried in it, from the contain- | TRADE MARK REGISTERED 
1amMes ers to mixing chambers attached to the | . SS 
t not several oil tanks. These open on the | Duracord reduces this wastage to a mini- 
ae na er agg Matha: tage te et mum. The heavy woven covering of Duracord 
1e solutions are, upon occasion, pumped | . ° ° . 
ratus through a double line of piping extend-| 18 like fire hose. It protects the insulation 
is on | 
| 


ing from the pumping plant to the tank, 


against abrasion, oil, water and heat—destruc- 
each solution along its own line. At the 


 Phy- SIMONDS saw plates are flattened 


ved ; when tempered. It’s the SIMONDS| mixing chamber, the two mingle. The tive cnemucs to which every cord 1S subjected 
, said method of straightening without quick formation of the carbon dioxide at 1n ordinary service, 


this point is competent to eject the suds | 


ourse, hammering. A method insuring a as it forms. Where a considerable num- | Insist on Duracord and get uninterrupted 














cation aw > ; y ; be tanks are co cted rith one ° m4 
wil that will resist heavy crowding ber of in we 5 ane a up et ne service from our ortable electric tools, ex- agra sewer 
and feeding will cut faster and station, the piping may be arranged so as : 2 “ Thick, hea vende 
- , moother d ost . to avoid the installation of a distinct tension lamps, magneticcranes,loadingorcon- }% broided 
r 0 , and give longer service. ' ste double line ines ach and : ° is aorey 
7 4 g g complete double line of pipes for eat h and veying machinery, welders or any of the thou- sth 
an every tank. By the use of valves, cer- a . mooun 
vented There is a SIMONDS way to cut steel, | tain branches may be cut off and others sand and one other uses of this quality cord. 
e, the ood, paper, ice, leather, cork, rags, etc. brought in; so that a complete double . . . 
ple of line will exist for the particular tank Duracord can be furnished in all sizes of 
), ete. % on fire. portable electric cord and also in the larger 
il bal- Simond M The volumes of the two solutions re- | B a 
ectors . Manufacturing Co. quired are equal. It is necessary then | sizes of single and duplex cable. Ask your 
ations a Fitchburg, Mass. oon the ghey 00 ¢ such that mi electrical jobber or let us send you samples of 
a i Ss Makers,’’ Established 1832 deliveries are made a le mixing cham- . . ‘ 
oy PT er pane be The twin duplex pump or the fly- | Duracord and ordinary cord for you to test 
red on Chicago, I11 Vancouver, B. C rot s cred a ; ‘ 7 
month New York City London, Bag. | Wheel pump are approved types for the | and compare yourself. 
1 alto Portland, Ore. Raentiaed, Oud. purpose. It is understood that the ordi- | 
Lockport, N. Y ; s Te nary duplex pump is liable to be ineffect- 
Only ‘ rt, N. Y. Memphis, Tenn. 3 
by a New Orleans, La. Seattle, Wash. ive because of short-stroking. TUBULAR WOVEN FABRIC COMPANY 
-arious Sia Prancisco, Cal. St. John, N. B. The amount of foam or suds required | Pawtucket, R. I 
» final for an oil fire will naturally vary with the 





SAW STEEL character of the conflagration. Ueeaey, a 
.& + adc sesideapalnsl cas feartligns c-apcF Flexible Non-Metallic Conduit 
3 com MADE RIGHT SINCE 1632 square To of surface wi when mixec and tubular woven fabrics of all kinds 


and converted into suds be competent to 
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w.L. 


CAUTION. —Snctet upon pen havies W.L.Doug- 
The name and price is plainly 
stamped on the sole. Be careful to see 
that it has not been changed or mutilated. 


las shoes. 


THAT HOLDS ae SHAPE 


$7-22 $800 $900 & 310-2° SHOES 
FOR MEN AND WOMEN 


YOU CAN SAVE MONEY BY WEARING 
w. L.  SOCEEAS — 


Douglas shoes are for sale by over 9000 shoe dealers 
besides ourown stores. If your local dealer cannot supply 
you, take no other make. Order direct from factory. 
for booklet telling how to order shoes by mail, postage free. 


SCIENTIFIC 





§ B he bestknown 

shoes in the /.— 
\ world. They are | 
® sold in 107 W.L. 
Douglas stores, 
direct from the factory to you at 
only one profit, which guarantees 
to you the best shoes that can be 
produced, at the lowest possible 
cost. W. L. Douglas name and 
the retail price are stamped on 
the bottom of all shoes before 
they leave the factory, which is 
your protection against unreason- 
able profits. 


W. L. Douglas $9.00 and $10.00 shoes are 
absolutely the best shoe values for the 
money in this country. They are made of 
the best and finest leathers that money 
can buy. They combine quality, style, 
workmanship and wearing qualities equal 
to other makes selling at higher prices. 
They are the leaders in the fashion centers 
of America. The stamped price is W. L. 
Douglas personal guarantee that the shoes 
are always worth the price paid for them. 
The prices are the same everywhere; they 
cost no more in San Francisco than they 
do in New York. 


W. L. Douglas shoes are made by the 
highest paid, skilled shoemakers, under 
the direction and supervision of experi- 
enced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. 





, BOYS 
SHOES Vv 
$4.5055.0055.50 






send 


President 
W.L.Douglas Shoe Co., 
163 Spark Street, 
Brockton, Mass. 
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Cleartone Phonographs 


$4.00 to $200.00 Retail 
Our Sundry Dept offers Needles 89cperthousand 
Motors $1.35 $14.75 each. Tone pome gna Re 
pro ~ ers $1.30 to $5.76 per set ngs 
to each Rece rds, - a Soints 
ant vases at reasonable p 
Write for our 84-page Bm 4 ine only one of its 
kind in Ameri a, illustrating 33 different styles of 
Mac! hines and over 50¢ “different Phono 
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— Established 1810 
110 Years of Making 

Good Brushes 
Replaced foreign brushes in the 
U. c. in 1812, and became soon the 
leading manufacturers of Brushes in 
the United States. Later, and now, 
the largest manufacturers of Brushes 
in the world, Excellent quality; in- 
finite variety of all kinds of Brushes, 


Sena for Illustrated Literature 


et L.Whiting-J.J.AdamsCo..,Boston,U.S.A. 


Brush Manufacturers for Over 110 Years and 
the Largest in the World 
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Often, 
A 


half this 
sized 


almost any fire. 
will be sufficient. 


put out 


amount good 


oil tank having a diameter of 100 feet! mination of whether the patent hag been 


covered with suds in from 5 to 10 
if a twin duplex 


can be 


minutes, proper size of 


pump is employed and the arrangements | 
are otherwise what they should be. | 
Each of the two solutions should be 
available in amounts of 600 barrels. The 
pipe lines to the tank should be of the 
S-inch size and two mixing chambers 
should be provided on the tank. Arrange- 
ments may be made for discharging the 
foum from a nozzle. 

Naturally, a substance usable for the 
quick extinction of oil fires may be em- 
ployed to put out fires in general. 

The development of the mechanical ap- 
paratus for the quick generation and 
utilization of fire-suds is an important 


side of things. Here American genius has 
played its part, as well 
the perfecting 


Erwin has been 


as in connection 
the Mr. 
and the 
matters. of 
on 


with of 
©: B. 
leaders in 


his experiments have 


process, 
is one of 
Many 
ed 
consider- 
flooded with oil 
mude the means of test- 
of the practical develop- 
idea. Then there are 
others whose names have not been 
brought to the fore, but whose participa- 
tion the forward movement has been 
valuable. The whole development 
the first germinal thoughts would 
to fall within a space of about a score of 
years, 


inventive 
been conduct 
a considerable scale. Thus, a 
able trench would 
and the whole 
ing some phase 


ment of the 


be 


suds 


in 


seem 


Latest Patent Decisions 
Continued from page 229) 
successful structure. Claims 
what the patentee has 
vented, and nothing more. The plaintiff 
has failed to establish infringement.— 
Whitlock Coil Pipe Vayo Radiator 
Co. U.S. D.C. of Conn, 


include a 
should cover 


Co. v. 


Different Means to One End:—Suit 
in equity by Harry B. Ross against Over- 
lin & Jameson. Complainunt sues to en- 
join infringement of its patent for im- 
provement in motor trucks. Complain- 
ant’s motor truck is adapted for picking 
up lumber disposed in piles, and trans- 
porting it in and about saw-mill and lum- 
ber yards, and depositing it at places of 
destination. The process is to drive over 
or straddle a lumber pile, pick it up, or 
raise it, by means of the motor used for 
propelling the motor truck, and, thus sus- 
pended beneath the frame of the truck, 
earry the same and deposit it where 
needed, Defendant Overlin has devised a 
motor truck of similar construction, de- 
signed to perform the same service and 
has secured a patent, also, on his machine. 
Complainant alleges infringement. Held, 
no infringement for, while Overlin’s ma- 
chine lifts, carries and deposits piles of 
lumber, it does not do so by the same 
mechanism as the complainant’s truck, 
the lack being a principal horizontal beam, 
or a compound structure acting as a beam, 
receiving vertical load, and bearing ver- 
tically upon its supports——Ross v. East 
Side Mill &€ Lumber Co. U. 8. D. C. of 
Oregon, 


Jurisdiction over Contracts:—The 
bill in this issue alleges that the plaintiff 
was the inventor of a useful invention in 
steam traps, and that by an instrument 
in writing he granted unto the defendant 
company the sole and exclusive right to 
manufacture and sell the apparatus— 
that he was to receive $100 within six 
months and $5 upon each apparatus sold 
by said company until he had received the 
sum of $1,800 in royalties. The bill fur- 
ther alleges that the defendants have sold 
a large number of steam traps covered by 
the patent, and on which royalties have 
accrued and have not been paid. 

The motion to dismiss the bill must be 
rranted. While there is a diversity of 
citizenship, the amount involves Iess than 


in- | 





| of B.. Fe 


| on the part of the designer relating to the 


from | 
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$3,000. The action is one for breach of 
contract and in no way involves a detep. 


infringed. The bill is dismissed, hojq 
ing as a matter of law, that a suit for 
accounting for royalties under a contrag 
granting an exclusive license to many 
facture a patented device is not one arig 
ing under the patent laws, and where the 
sum involved is less than $3,000, a feg 
eral court is without jurisdiction —Odeq 
v. F. C. Farnsworth Co. U. 8. D.@ 


Is the Dam Safe ? 
ee geese literature replete 
with examples of failures of strug 
tures traceable to inadequate knowledge 


is 


pressure exerted by the earth - againgt 
engineering feats. All of whig 
magnifies the tremendous possibilites of 
this soil-pressure measuring device, anda 
series of experiments being conducted gh 
multaneously by the U. S. Bureau of 
Public Roads and the Miami Conservancy 
District. The study of slumping in thege 
five earth dams assumes this attitude ofa 
wide core in hydraulic dams: Caving of 
the banks inward; extension of the soft 
core by the production of movable mate 
rial in the banks; and, finally a bursting 
out of the core either causing or caused 
by a slip of the weakened bank. 

Consequently, in the construction of 
this quintette of flood-protecting dams 
the central cores are to be nowhere wider 
than the final dam height. Such an ob 
servance necessitates that the hydraulie 
ing be conducted with a narrow pool, af- 
fording an ample section of stable, coarse 
material on either side. This proves 
practical if the finest portions in the ma 
terials are reduced to a suitably low per 
centage or if the surface drain from the 
pool is handled in a fashion to insure the 
disposition of excess fines. The resulting 
cone, with side slopes of approximately 
1:2, is thought sufficiently wide for com 
pactness and not favorable to induce ¢ay- 
ing of the bank along the contact. The 
base width of the core is only slightly ip 
excess of 100 feet in any of the five dams, 
which is usually less than one-fifth of 
the dam base. The enlarged width of 
the outside bank is a source of additional 
strength. 

Percentages of gravel, sand and day 
present in the usable material have been 
determined by investigations, disclosing ® 
engineers the available borrowpits most 
nearly approaching the requirements fo 
desirable proportions of coarse and fine 


these 


materials for dam construction. Fre 
quent analyses of core materials are 
made. 


As a precaution of avoiding an excess 
percentage of fine materials in the core, 
th mechanical analysis of the pumped 
material has been so clearly defined @® 
to limit both the percentage of core M® 
terials in the total, and the percentage @ 
silt and clay in this fraction. The or 
percentage is fixed by the cross-section 
of the dam. Limitation of fines in the 
core material is determined largely ¥ 
the results of pressure measurements, # 
revealed by the soil pressure measuring it 
struments. The pressure measurement 
thus far indicate that the material in ti 
cores of these dams is assuming @ solid 
condition. 

Resistance to penetration or the sur 
porting power of the cores of the five dams 
is being determined by lowering a 

cast-iron ball into the pool by a rope, i 
penetration under weight being 
The soil-pressure measuring inst 
will doubtless refiect dependable inform 
tion as to the lateral pressure existing 
hydraulic dam cores, and determine 
relation of vertical to horizontal 
sures. Unpretentious in size and @ 
ance, the device has immense possibill 
and it is not a remote objective for 
chanical ingenuity to even outwit 
sometimes considered the fates of 
and misfortune. 
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DYORRHOCIDE 


POWDER 


ANTISEPTIC 


for Pyorrhea prevention 





Sensitive, bleeding gums 


are symptoms of pyorrhea which, 
if unchecked, lead to the loosening 
and the loss of teeth. 

Pyorrhocide Powder should be 
used. It is the one dentifrice that 
dental clinics, devoted exclusively 
to pyorthea research and oral prophylaxis, 
have demonstrated to be most effective in 
pyorrhea treatment and prevention. 

Dentists everywhere prescribe it as an aid 
in repairing soft, bleeding, spongy, receding 
gums, and to clean and polish the teeth. 7 

Use Pyorthocide Powder for firm, healthy 
gums, and clean, white teeth. 

Pyeorrhocide Powder 


= is economical because 


ean at a dollar package con- 


tains six months’ sup- 
' ~— ply. Sold by 
is —s 
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om and os 
fe talsupply 
houses. 

FREE SAMPLE 
W rite forfree 
sample and 
our booklet 
onPrevention 
and Treat- 
ment of Py- 


or. 


The 
Dentinol & 
Pyorrhocide 
Co. Inc., 


Distributors 
Dept. C, 1480 
Broadway, 
New York 





SOLD BY 
DRUGGISTS 
EVERY- 
WHERE 





Our research work and our clinical and 
facilities enable us to dissemina’e 
information that is authoritative on 
puorrhea treatment and prevention. 
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Lot, Un Soncl 


yable after received 

Perfect fit, fine goods and tailoring, 
$20 saving, all guaranteed or no pay. 
Samples Free. Every man wanting to 
dress well and save money should write 
at once for our beautiful free book of 
cloth samples and correct fashions, explain- 
ing everything. Write letter or posta 
just say ‘‘Send me your samples”’ and get 
everything by return mail free. Important 
to every man. Write today sure. 





os Ahia Suit 
Made to your meestre, | 





PARK TAILORING COMPANY 
Dept 294 Chicago, ILL 

















VENTRILOQUISM | 


Tenght Atmost Anyone at Home. Small cost. 
2-cent stamp f articulars and p 


a7 ‘Suita, 800M R637, 801 BIGELOW sr, “Teo, aL iL 








~ THE 100‘, WIRELESS 
M AGA ZINE 


The magic of wireless is 
calling. You can now 
wireless phone talk and 
receive messages from Eu- 
rope. All about these and 
hundreds of other import- 
ant things of interest to the 
amateur are in the Radio 
Amateur News. The 

eatest and biggest wire- 

magazine in U. S. 
Over 100 illustrations, 56 
big pages and over 
articles. 


Nothing but wireless. 
One copy willconvince you 
On all newsstands20c, $2.00 
a year, Canada andF oreign 


$2.50. 





Send for free] | 





sample. 
Radio Amateur News, 237 Fulton Street, New York City 
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Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 





ters as patents, subscriptions, books, ete. This 
will greatly facilitate answering your ques 
| tions, as in, many cases they have to be re 


| ferred to experts. The full name and address 
| should be given on every sheet. No attention 
| will be paid to unsigned queries. Full hints 
are printed from time to 
mailed on request. Please 
not telephone them, 


to Correspondents 
time and will be 
write your queries; do 
please, 





(14842) C. M. asks: I am writing to 
ask you for information in regard to insulating 
magnetism, Is it true that magnetism will 
penetrate any substance? Can, you refer me 
to a treatise upon the subject? A. Magnetism 
penetrates nearly al] substances with the same 


ease as it passes through the air. Iron, steel 
and a few other metals it penetrates with 
more ease than, it penetrates air. It is evi- 


dent from this statement that magnetism can 
not be kept out of substances by ordinary in 
sulation as electricity can be. The only way 
of insulating a substance from magnetism is 
to provide an easier path for the magnetism. 
This is done by surrounding this substance 
by iron since as we said above magnetism 
penetrates iron more easily than, it does most 
substances, An iron box will screen its con 
tents from magnetism. The iron should be at 
least a half inch thick for the best protection. 
You will find statements on this topic in text 
books, We do not know any treatise on the 
subject. It is called permeability. 

| (14848) H. A. B. asks: I have put up 
in my yard a sun dial, I got the directions 
from a copy of the Women’s Home Companion, 
published in Springfield, That article said to 





find the latitude my place was in, and follow 
| a iable they gave, which I did. This place 
is West Liberty, Ohio, is in latitude 40°. They 
said to make the “gnomen” that casts the 


shadow 6 11/16 in. high and see to it that the 
noon mark, 12 o'clock, is pointed exactly 
north. Now what I want to ask you is this: 
If the pointer casts a directly north 
and south isn’t it noon at that piace? A. 
Your question, which very simple, is | 
far from actually being a simple question. If | 
a sundial is set correctly so that the gnomon | 
stands exactly north and south the sun at 
midday will be exactly in the plane of the 
gnomon, and the shadow will fall on 12 of the 
dial. It is the middle of the between 


shadow 





seems 


time 


; sunrise and sunset—midday—but not twelve 
o'clock local time, the true time of your place, 
except on four days in the year, about April 
15, June 14, September 1, and December 24. 


because of our 
inserted 


The 
calendar, in 
in February 


dates vary a day or so 
which 


in leap years. 


an extra day is 
The difference be- 


| tween the sundial and the local time is called 
|} the Equation of Time, of which you should 
| have a table furnished with the dial. Correct 

the sundial reading for the equation of time 

and you will have your local time, But your 
| place probably uses central standard time, 
| which is six hours behind Greenwich time, 
} 


To set your 
your longi- 


the time of the 90th meridian, 
clock by the sundial you will require 


tude west of Greenwich. This changed to 
time gives you your relation to central stand- 


longitude in time 
difference be 
standard 
your 


ard time. Subtract 
from 6 hours and you have the 
tween your local time and central 
time. With these numbers you can 
| clock by the sundial reading. Proceed as fol 
lows: To the sundial reading add or subtract 
the equation of time for the day. This gives 
you your local mean time. - To this add the 
difference between your longitude in time and 
6 hours, The result is central standard time, 
the time to which you will set your clock, 
(14844) H. J. S. asks: Scientists and 
geologists have long stated that as the crusts 
of the earth cooled earthquakes would become 
less frequent and in time disappear. The ex- 
reverse of this is now however the 
468 recorded in 1919. Some of these 
been very destructive to life and prop- 
and have scattered throughout the 
and are still continuing. Had tliey oc- 
during the war it would have been 
suppose that the huge mine explo- 
sions had effected the stability of the strata. 
Christ said that famines and pestilences and 
earthquakes in divers would be 
| of His second coming. I do not understand 


your 


set 


act case 
with 
have 
erty 
world 


been 
curred 


logical to 


places signs 





geology so request that give me a scien 


tific or geological reason for these disturbances | 


you 
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HERE’S nothing like these won- 
derful Durham-Duplex Blades 
for a cool, safe, satisfying shave. 
| Made from the finest Swedish steel, 
oil-tempered, hollow-ground and 
sharpened to an exquisite cutting 
edge. Extra long and double-edged 
to give you the greatest shaving mile- 
age. And guarded to give you ab- 

P solute protection when shaving. 

























4 Real Razor-made Safe 


Standard Set with 3 Detachable Blades $1.00 


Consisting of the razor, 
blades. 
ivory. 


sets $2 to $12, 
Additional Blades 50 Cents for a package of 5 


safety guard and 3 two-edged 
Packed in a durable, sanitary case of American 
Just the thing for traveling bag or kit. Other 


DURHAM - DUPLEX 
RAZOR CoO. 
Jersey City, New Jersey 
FACTORIES 
JERSEY CITY, U. 8. A 
PARIS, FRANCE 
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Sales Representatives in ail 
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Wire Rope—The Reclaimer 
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er, Mmieaitiu 


m 
f hundreds of feet of sturdy, 
t the most productive 
1 owe their reclamation to wire 
Wperating on dreages and scrap- 
ler most adverse conditions, wet, 


dirt incrusted, still they carry on, 


le to produce valuable 


possi i€ 


and crocodile s bred 


No task seems too great for wire rope 


and nol 


its useft 


} 
unusual; 


for the scope of 


But 


ie too 


Iness broadens every day. 





wire rope that iS suitable for one pur- 


BRODERICK & BASCOM ROPE CO., 


Factories 








ul, vermin infested swamp today, the richest farm 
! 4 ae : , 
today—the result of vision, enterprise, hard work, and 


dependable wire rope. 

pose is not necessarily suitable for an- 
other. Each use makes certain demands 
upon a rope that must be met in a cer- 
tain definite way. 

The Broderick & Bascom Rope Co. 
makes wire ropes of different grades and 
characteristics suitable for all purposes. 
Each, in its proper place, will give the 
most service for the least money. 

B.& B. YellowStrand Wire Rope, with one 
strand of Yellow to distinguish it, has no 
peer in strength and wearing quality. 


ST. LOUIS, MO. 








St. Louis and Seattle Branches New York and Seattle Warehouses: St Louis, New Y ork, Seattle 
Agents in every locality C4ASTA 
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Sometimes you want addi- 
tional speed in a hurry. There 
are times when you need it. 

To pass the car ahead re- 
quires more power — speed. 

Your car will get in the lead and 
stay there if it is equipped with 
the New Stromberg Carburetor . 

The New Stromberg makes 
a quick pick-up positive. It 
means more power. 

And it does it in the most 
economical way — consumes 
less gas per mile of travel. 


ef ratare pertain- 


STROMBERG 
MOTOR DEVICES CO. 
64 E 25th Street 
CHICAGO 
ILL, 










CARBURETOR 





AMERICAN 


and if the formation of North America is such j 
that there would be no danger of quakes away 
the The great earth- | 
quakes are two 
the shrinking of the earth due largely to cool- | 
Both of 


these effects must persist so long as the causes 


western coast. A. 
from 


from 


mostly one of causes— 


the effects of volcanic action, 


ing, or 


re active In the long future both causes 
will cease to be active, and earthquakes must 
ease Rut no scientist would say in years 
when that time will come, Certainly not in 
our time Geology reckons time in thousands | 
and in millions of years, and earthquakes now 
rl the thousands each year It is esti 


are 30,000 earthquakes a 


enough to be perceived 


arge 


an almost innumerable num 

















mors which are too small to} 
‘ perce 1 Among these smaller earth 
tremors would be placed the mine explosions 
to which you refer Such an explosion how 
ever does not jar the earth for any consider 
able distance The great explosion of many 
tons of high explosives in Hell Gate, New 

York Harbor, many years ago, was recorded on 

seismographs for only about 200 miles, a very 

short distance compared with the distance to 
hich a earthquake shock is transmitted. 

Most of our earthquakes are due to the cooling 
the earth and the shrinkage of its strata 
m cooling rhe result is the breaking, 

olding, and slipping of the strata upon each 
ther, A slip of but a short distance will pro 

1 1 irge effect upon buildings and the 

earth's surface A motion of a fifth of an 

neh, it is said, w throw chimneys down 
rhe greater part of the United States seems to 

e free from violent earthquakes, but in the 

past there have been great earthquakes in sev 

ert regions In 1811-1812 a series was felt 
in the lower Mississippi Valley, which has 
een characterized as “of world-shaking order.” 

The st erable earthquake in the East 
’ ! Charl n earthquake in 1886. These 
ts seem to indicate that severe shocks are 

not as mmon as a century and mor ago 

rhe great earthquake regions of the earth Iie 
two reles ne surrounding the Pacif 

Ove e othe lying nearly east and 

west ar d the irth through the Mediterra 

nean, 8 her Asia, the East and the West 

Indies If 3 vould have a good discussion 
this subject we would advise you to get 

larr's College Physiography in which you will 

find about 100 pages devoted to it 
NEW BOOKS, ETC. 

Tue Mover T Forp Car. By Victor W.| 
Page, M.S.A.E. New York: The Nor- 
man W. Henley Publishing Co., 1920, 
Svo 110 pp. 153 illustrations, 
rhe thoroughness and lucidity of this writer's 

instruction books are readily acknuwledged by 

the army of students and readers which profits 

them rhis enlarged and revised edition of 
his work on the Ford car deals also with truck 
ind tractor conversion sets, the Fordson farm 
tractor, and the F. A. lighting and starting sys 
tem Its multitudinous diagrams and photo 
graphs of actual parts are all in correct pro 
portion, and materially assist the student in 
grasping details of construction, operation and 
repair It is practical experience reduced to 
lack and white—just such concrete facts as 
wners and drivers, dealers and repairmen 
should know 

UTILISATION DES ALGUES MARINES By 
Camille Sauvageau. Paris: Librarie 
Octave Doin, 1920. 12mo.; 394 pp.; 26 


illustrations. 
Seaweed furnishes many valuable products. 
iodine, and adhesives are obtained from 


it: it is in fertilizer, as food for ani 
mals, and even as food for man. M. Sauvageau, 
at the the Inven- 
tions, an work 


Irench and foreign marine algae and the meth- 


use 


as a 


invitation of Direction des 


has given us instructive on 


which they are made to serve useful pur 
He enum 


ods by 


erates medical uses and gives the species used | 


poses, including American processes 


is bait by fishermen, while the identification of | 


varieties is aided by numerous drawings. 


A Lawyer's Lire on Two CONTINENTS. 
By Wallis Nash. 12mo.; 211 pp.; illus- 
trated. Richard G. Badger, The Gor- 
ha Press, Boston. 

Each phase of the experience, hers 





so enter 





tainingly set forth, covers some forty years 
of an extremely active life. The author re 
inguished a lucrative practice to assume the 


vice-presidency of a pioneer western railroad, 
the Oregon Pacific. Wallis Nash, throughout 
his long and busy life, has been a keen and 
discriminating observer of men and things: 


he writes with a facile pen and every page of 
reminiscences is full of interest. Par 
icularly so the pen sketches of notable 
men with whom he was in close professional 
social touch during his life.in London. 


these 


and 


| scribes Bell as being in the 70's, a 


September 4, 1929 


Thus, it was his good fortune for Many years 
to be a neighbor and intimate frined of Charles 
Darwin, Speaking of Darwin's almost Un. 
canny memory, he how he went to 
Darwin's consulted him about a 
certain bug that was working havoc among his 
grapevines. “Go upstairs,” said Darwiy to 
his son Frank ‘‘and on the third shelf from 
the top of the left-hand book 
find the journal for 18 
Etymological Society. 


records 


study and 


case you wil] 
- of such a Germay 
About page 257, on the 
right of the book and midway down, I think 
you will find the description, of 


the insect ang 


its life’s history.” And there or thereabouts 
we found it. It fell to Wallis Nash to handle 
the Bell patents in Greet Britain, and he de. 


“tall, Dlack. 
attractive man of 
the Society of 
lectu made g 
effective ang 
pleasantly modulated voice reached every per. 


handsome 
At a 
writes 


haired, 
thirty.” 
Arts, he 
very 


and 
meeting of 
“the 
impression ; 


very 


young 





excellent his 


son present.” He speaks of playing Beetho 
ven to Herbert Spencer ‘who sat by the 
piano and talked of the connection betweep 


rain and hand and eye in the interpretation 





of musi Another friend was Sir John Lap 
bock, and another the great Bessemer, who 
would talk freely of his early struggles, when 
funds were so low that even his wife's wed. 
ding ring was sacrificed—this on the eye of 
his final success. 

AUTOMOBILE STARTING, LIGHTING AND I¢ 
NITION. By Victor W. Pagé, MLB. New 
York: The Norman W. Henley Py 
lishing Company, 1920. Svo.; 815 pp.; 


192 engravings. 

This is an enlarged, revised edition of a de 
servedly popular work by an author whose 
name is a synonym for the very best in aute 
instruction. The has to 
variety of ignition systems: 
each variety, with its failures and their reme 
di made plain. to him Elementary 

principles, typical start 
ing and lighting systems, their faults and the 
with in the 


mobile 
} 


repairman 
andle a wide 
es, is her . 


electric starter and 


speedy lor 


ation of them, are dealt 
for which the writer & 
chapter on the design of 
measuring instruments and their use 
in testing; a chapter 
detail is 
clean-cut fig 


fashion 
there is a 


thorough 
PAMOUS | 





the whole is prefaced by 


on elementary electricity, amd every 


opened to the eye by means of 


ires, plates and diagrams 


AN INTRODUCTION TO THE Stupy or Cyto 


ocy. By L. Doncaster, Se.D., F.RS 
New York: G. P. Putnam's Sons, 1920, 
Svo.; 2S0 pp.: 31 figures, 24 plates. 
The writer believes that cytological investi 
gation is one of the most promising leads te 
ward biological advance; his work, of wider 
scope than the text book, not only gives the 
important facts of animal cytology, but indi 
cates how research in this branch is bound op 
with great fundamental problems. Careful s 
lection is necessary to so condensed a treat 
ment, and on the whole this has been su 
cessfully accomplished. The book describe 
the cell and cell phenomena, discusses at 


cepted theories, and touches upon the mechar 
ism of hereditary transmission and the role of 
the cytoplasm, 


by I 

Major, Air Service, U.S.A. New York: 

E. P. Dutton and Company, 1920, 8v0.; 

303 pp.: 8 plates. 

The humorous and the 
through these stories of a sky As Gen. 
William Mitchell points out in his laudatory 
introduction, the book has a double value: It 
is a truthful, gripping picture of the life d 
our air fighters during the great actions o 
Chateau-Thierry, St. Mihiel, and the Argonne; 


LUCK ON THE WING. I Zlmer Haslett, 


dramatic alternate 


spy. 


| and it plainly shows how the lack of under 


standing of the functions of the Air Servite 
resulted in the dissatisfaction, that prevailed 


Hilarious incidents mark the writer's capt 


| and incarceration, and the stories are as wel 


worth reading for their humor as for thet 


information. 

Orcanic CHemistry. BY 
West, Ph.D. Yonkers0® 
New York: World Bot 
1920. Syvo.; 469 pp.; illus 


EXPERIMENTAL 
Augustus P. 
Hudson, 
Company, 
trated. 

In this college textbook a well-known it 
structor embodies the method he has long #® 
cessfully used in mimeographed form, OF 
of its claims to attention is that it combine 
textbook and laboratory manual in one, wit 
printed directions that permit the student 
do his own work, thus at once saving the it 
structor’s time and developing self-reliance 
the pupil. Dangerous and difficult experiments 
are excluded, exactitude in the preparation @ 
compounds is insisted upon, searching revie# 
questions follow each chapter, and there # 
numerous charts, diagrams, and & 
formule, 
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Quality should pair with quality—high grade machines should 
be driven by equally high grade motors 








Whenever you see 2 G-E 
motor on a machine, it 
ie there because it has 
qualified by test for the 
work it must do 


Lathe driven by 2 H. P. 
motor with push button 
cantro] 


G-E Protection for 
Machine Manufacturer and User 





8 loan User judges the ultimate worth of a motor driven 
machine by its service reliability and the quantity and quality 


Dough Mixer driven by of the work which it turns out. 
small motor geared direct 


The Machine Manufacturer assumes a double responsibility— 
directly as relates to the machine he manufactures, indirectly as 
concerns the results attributable to the motor equipment chosen. 


On the Motor Manufacturer properly rests the responsibility of 
initially recommending the most suitable motor for a given 
machine, thus assuring maximum service and over-all benefit to 
both machine manufacturer and user. 





5 H.P. Vertical 
Motor driving 
water pump 


Twenty-five hundred leading machine manufacturers in widely 
diversified lines—many to the extent of exclusive standardization 





Look for this mark 


of leadership in —use G-E motors. The inherent value in General Electric 
electrical development P ‘ 
and manufacture G-E motor and control motors plus the practical and technical knowledge available in 


operating metal planer 


E 


connection with their application eliminate chance or experiment. 


GENERAL ELECTRIC COMPANY. SCHENECTADY, N.Y. 


motors 


From the Mightiest to the Tiniest 








GENERAL ELECTRIC COMPAR 
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“Our Mack averaged 149% miles a day for 119 weeks including 
Sundays and holidays. Capacity loads were carried on every trip.” 


— From one letter out of hundreds we should like you to read. 


HE exclusive Mack motor, its efficient cooling system and the 

dependable chain drive were important factors in making this 
performance possible. Records of this kind are convincing 
evidence of Mack quality. rugged details of design and a fine 
balance of parts. 


Distinctive Mack engineering features combined with 18 basic Mack 
patents have developed the motor truck the world is talking about. 


or A 
/ 


Capacities 1% to 7% tons, tractors to 15 tons 
Catalogues upon request 





INTERNATIONAL MOTOR COMPANY, NEW YORK 


“PERFORMANCE COUNTS" | 


+e 


